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Rnn'v ^i^ymmw-^^^M'j^t-t^mm^^mir^o 

yim\tm^m isir. n mmmmi t\^^0o) t^y:^v ywrn^'t^mm^m (&. 
mm\^^^^x. m^Mmf)^h(D4 y-^ y y':^m\^y\%-^wm&wM(r)-^x 

-{y^^) yj^m^T^nt \^x\t7.}vi^s:=.jvt> vrn (su^ij) t^^Uxh^t^. 

®r-rr ^;6s^btLTv^So svm-i.^f^(D^^='yy'^—M'in.^9)ix 
ct ^ . mm.m'&^\nm(DmmiLx:^mmmm\^i~t'k^'Mi&:W(DWiEtmmx-h^ 

:Lbtmm'^flfz. (N.Engl. J. Med., 329: 977-986, 1 993)0 *f-^ 

^tl^^m^^ ^ t i^m^ ^ tlT V ^ (Lancet, 354: 617, 1999, Brit. Med. 
J., 321: 405-413, 2000)0 ^WmhM\'i-f^t xM^X-h-^Xhs 'L^Jfl 



wo 03/026661 



2 



PCT/JP02/09350 



#li-f >-:^V ^-a *(^f£T 8 1 # |a ^ 1" ^ MM ^ fhX\^ ^ 6 (Joslin's Diabetes 
Mellitus, Thirteenth Edition, Lea and Febiger, Philadelphia, PA, U.S. A, 1 994) „ tt^o T . 

yi^^^b. iMH^ii^^ 2MMm?S<^?^;^^OTP;^J-#ffl'efc^^^;ifenao 

0:*:|l#rFl±iiiS<2^ll#r?iHS 50-88079 -^JCH, Ttfi-ilx5^-tr^ ^ § f t: 



PH3 
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^/c. mmm^ 53-US77 -^\at. Tm-^^'x:^^th^it^m^i^i\mm^(D 
5 (^^2). 




wo 03/026661 



3 



PCT/JP02/09350 
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'5-j|^^(^R'*^e:ov^T^±. fff*(Z)|5ffl{3:(l r(C2-C5)-T/v=¥/v. fy^/w;^!^^ 
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CO 5 L < R^^ y ^^^^ p -0-i&mT/]^^/i':^X/-Oli 

y -/i/^ u < it^^m^T^mx^ ^ . r'^ ;6sy ^^/^xji^^^/^Tfe d ^ r'^ ^^^-h 

(I) -tr^$tL?)V^-rtl;6^(Dt■'y ^ v^^/f|^#:xa-^(^l^^¥6^{- 
L < A^' ^W^^Xh 9 . R" 5^7i-X{1^5^/^-efe «9 , R'' ;6S-H 

< ti-<vy';^-:3^4h^:;?ry" y/vi?fo2)-i^^ (i) t:-^$tisv^-fix;^^(^t°y ^ 
^;^y^2i#:3?:^^^(DMm¥^m^$tL5l^^^<?ti^5>i-r^-i'>'^ y ^^^^ 
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No : it^S^m^. 

R. R' : — i^^cfiCOg^S (Me : 7< ^yV, Ph : y:^=^/V^ Bn : ^Vv'/l/, cHex : 

4-MeO-Ph It 4-?^ b ^ ;n ri/V^^-f-„ ) , 
Comp : IS^^th^, CN : ;^7^ u ^'#^o 
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No 


R 


R" 


Comp (CN) 
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Me 


Br 


ASINEX (BAS03 17961) 


2 


-(CH2)20H 


Br 


ASINEX (BAS03 17975) 


3 


4-Me-Ph 


Br 


ASINEX (BAS03 17972) 


4 


4-MeO-Ph 


Br 


ASINEX (BAS03 17973) 


5 


Bn 


Br 


ASINEX (BAS03 17966) 


6 


Ph 


Br 


ASINEX (BAS03 17967) 


7 


cHex 


Br 


ASINEX (BAS03 17981) 


8 


4-Me-Ph 


H 


CHEMBRIDGE (5340687) 


9 


4-MeO-Ph 


H 


CHEMBRIDGE (5340689) 



:^mmi^M^. (II) V^^ti^}^"]) 




(I I) 



[^4^ (7) iB^f ijj^T (7?E5* ^^-To 



R 



21 



R 



22 



»23 



R 



24 



R 



-Ho 



25 
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6-y f^/^-N-(2-^7^/:}^ y y-4--f'y^^5^/V)-2-:7 3i::^/Pt° y ^ ^J'VA-T ^ 

2-{[6-y 5^/w2-(6-y ^/vt° y v^^-2->r /v)t° y ^ V'^yA-^jvxr ^;):r.^ ; — /i/^ 

2- {[2-(4-7'n^:7 3^:^/V)-6-y 5^/^t°y ^ >^^-4--f /V]T ^ 7 y ^-^V^ 
[2-(4-y n ^ :7 ai -/l/)-6-y ^/V t° y ^ v^:/-4--r uy^^%/)V)T ^ ^^1^ 

<o] ; 

i;f^b< flR^^;a5g^$;J^XV^T^) iv^fgar/i/dr/i/X'foS— (II) 
$tL6 f y 5 v^^-fl^frXft-^rtZ^^m^^J^l^^^tLS:^ ; 

y y;i-^b< ft-<>'y';t^-y-v>ry^y/i--T?fci9. r^^ ^ y ;d-^^yKfc°y 

(II) -CvT^^tL^ fy ^ i^^p^#:3lft^(7)$g^^6^jc:|^^ 

t L < ft 

3- (2-{[2-(4-:/n ^c=:/l/)-6-y y ^ i/>'-4-i'/l/]T ^ 7 }^^/^) t° y 
2-{[2-(3-^ n D-4-:7/l/;tn 7:t:::^/l/)-6-^^/H:°y ^ ;V]T 5; 

y 
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l-;t^v^K\ 

3-(2-{[6-P< ^/W2-(3A5- b V 7rc^;V)t° y ^ v>y-4--f /1/]T ^ J 

3-(2-{[2-(4-7'n*7ai::^;l/)-5-77V::rn-6-7^ ^;H::°y 5; >?^-4-^ /VJT ^ 7}^ 
3-(2-{[2-(2,l,3--<>'y;t-^-y- v^T /l^-5-^ /l/)-6-^ f^/l^ t° y ^ v^>'-4-'Y /l/JT 
3-(2-{[6-:i^^/P-2-(3A5- h V 7 JV:^xiy :x.=:.;V)\f ]) ^ S?>--4--f /l^jT ^ 7 

2- {[6-^^/W2-(3,4,5- h ]) y jVirn y :x.=:.;V)\f 3 )\^\r J 

3- (2-{[2-(3,4-v^:7/V:^n 7ai:=./l/)-6-7< y $ v>^-4-^/V]T ^ 7 }nif-7V)t;° 

yv^^/ l-::r^^>K\ 

3-(2-{[2-(3,4-v^7/l':tc2 ^/V)-6-:3^f^7l- 1° y ^ v? ^-4->f T 5; J 

y v?^/ 1-;^-^^/ H\ 

3-(2-{[2-(2,5->^:7yU:;rn 7 3ic::/V)-6-7« f^/^fc°y ^ v>>'-4-^/l/]T 5; y 

3-(2-{[2-(2,5-v?7/l':^n 7ni:=^;l/)-6-:i:^/V t° y ^ :/.4-/f /I/] T ^ / 
y l-::t-^v'K. 

3-(2-{[2-(2,l,3-^i/ y^;r v'T y^-yU-S-f 7l').6-^^7^ t° y ^ v=^-4-^ 7l/]r 
3-(2-{[2-(4-i5' G n-2-7/l^;^C2 7^^/k)-6-y y ^ ^yl^-A-^ jvyT ^ 7 }3i 

3-(2-{[2-(4-y n n-3-7;^;^-nyni-/l/).6-y ^;Ut°y ^ s^^-4-xf yi^jr ^ 
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9^/Ht°y v^^- l-;e-^VK. . 
2-{[2-(3-iJ^ P n y^=^;U).6-?^ 9^/Vt:° y ^ >'>'-4-^ /^JT ^ / / -/K 

T ^ 

[2-(4-y'^ n ^ ^7 31 -/^)-6-7« ^/l^ t:° y 5 >'-4-'Y /^](-r V :7^5^/l/)T ^ 
[2-(4-:/n^:7air::/l^)-6-^ =f-/Ul:°V 5 vP>'-4-Y /l^Kv-^ n^>'^/l/)r 5; 

2-{[2-(4-^ u p 7 nir:iyl/)-6-ni^/V t° y ^ 1^1^-4-4 /^]T 5; 7 / — yix, 
2-{[2-(l,3-^lyy^ y —Jl'-5-4 /Uy6-^^/l^\f y ^ v?V-4-'1'/V]T ^ y 

[2-(4-^ n p 7 ^ -/i/)-6-aif^/l/ 1° y ^ v^y-4--r V y^^/^)T 5! 
2-{[2-(3-^ n p 7 ^:=:/V).6-;c5^/V t:° y ^ ^y^yA-^i /i-]T^ y}:^^ / 
[2-(3-^ p P :7nir^/v)-6-^=5F-yvt°y 5 -yv-4-4 yyj-;V)r ^ 
{2-0- y P P :7 ai^;V)-6-7 ^/Vt:° y ^ v>:/-4-^ ^l^][3-(t° y >?^/-3-Y^^)-:/p t° 

2-{[6-^ ^/V-2-(3--= h a^:=-jV)\f y ^ i/>.4.^/l^]X ^ 7 / — /l^, 

2-{[2-Q,4-^yy P P 7 ::c-/V)-6-^^/Vt:° y ^ ^^y-4-'^ /vyT ^y}^^ y —jv, 
[2-(4-:7^p^7rnr^/l^)-6-:xf^/^t:° y 5; v^>'-4--f P tVV)T ^ V, 
[2.(4-7'P^7air:;l/).6-^^/^fc°y ^ v^:/-4--f' /V][2-( t° y v^>'-3--r 
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[2.(4-7' n ^ 7 ^ - /P).6-ai9^/l/ 1° y ^ ^-4--^ /'^][(7' h 7 t: K n 7 7 >/-2-Y 

[2-(4-yn^7 3i-;lx).6-3i5^/l.t°y ^ v?i/-4-<;V](-Y y7'f=-/l/)T ^ 

[2.(4-7' P ^ 7 :r n/l.)-6-ai^/P t:° y ^ v':/-4-^ /l-](2,2- v^^ ^/l/7° n h°/ly)T ^ 

3-{[2-(4.7'n^7^-/V).6-:3i^/^t° y ^ ^y:y.4-4 Jl^]T ^ J }7°P -\.ir— )V , 
[2.(4-7^n^7ai^yl/).6-ac^/H::°y ^ v^>'-4.-f/V](3-7< h:3rV7°c2 tV^)T ^ 

1- {[2-(4-7'n^7rn:=:yV).6-^^7Vt° y ^ >'.4-l' /V] T ^ 7 }7'^ ^^-l-'t—f^. 

1 -{[2-(4-7' n 7 ^ :=^/V).6-^ ^/P y ^ >> V-4--r T ^ 7 } 7° n >'-2-;^-— /l^, 

3- {[2-(4-7'nqe7:nri7V')-6.ai5^/Hr°y ^ ^y^y JVYT ^ J u y^l/ .\,2-^y 

(R)-2-{[2-(4-7'a^7rn^/I/)-6-:3i^yl/t:°y ^ ^y^A-A )^\T /}-^a/<y.i- 
(±)- b^i/;^-4-{[2-(4-7~D^7^^/^)-6-3^^/Pt°y 5 >?^-4--f /P]r ^ 7 
N-[2-(4-7'u ^7 rn:^/l/)-6-^^/Vt° y ^ i^y-4-4 /V](t° y v^>'.4->f ^yV)T 

2- {[2-(2,l,3.-<:/y';^-:3ri^v;?Ty'— yW5-^7V)-6-p< f-/l-t:°y ^ V-4--f /l/]T ^ 

y}^^7— y]/^ 

4- (2-{[2-(4-7' n ^ 7 m :=-yI/)-6- p< ^/l/ 1° y ^-.4-^ JU]T ^ / } t° y 

^y \-^^y H\ 

3- (2-{[6-^ ^/p.2-(3-:=: h n 7 m ^/u) t° y >^>-.4--r 7V]r ^ / t° y t> 
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3-(2-{[2-(3,4-v=^ n n 7 ^:=-;V)-6-^ y ^ Vl^A-^ )\^\r ^ 7 t° y 

3-(2-{[2-(3-^ n n-4-y/^;^-n 7:n::^/V)-6-7^.^/H:° y ^ 7V]T^ 7}^ 

3-(3-{[2-(4-y^^n^7ni=y^).6-p<9^/l/t:°y ^ v5^-4-^ /U-JT ^ / }7"n tVV') t° y 
3-(2-{[2-(3-^ n P 7 ai=:y^)-6-7 y 5 i;^>'-4--l' yV]T ^ / y 

3-(2-{[2-(3-^ VI uy^ -/i.).6.a:^7lx t" y ^ v':/-4-^ /1/]T ^ / f y 

3-(2-{[2-(3,4-v^^ n n 7 :x::^/V)-6-^f'/l/fc° y ^ i/^A-A JV\r % / V 
3-(2-{[2-(3-i^ t3 p-4-:77lx;e-D 7:n^;V)-6-:3i5^/Vt° ]) 5: v?^/-4-^ /l-jT 5: / }^ 

^/^)t°y v^:y i-:^^v/ F. 

3-(2-{[2-(4-^ p n :7a:^yl/)-6-7« ^/Vt°y ^ >J :/-4--f /V]T ^ / t:° y 
y l-;t=¥v^K. 

3- (2-{[2-(4- ^yi/)-6-7 ^y^t:" y 5 )v\r ^ J t° y 

4- ({[2-(4-7^ n^y:^ - /i/).6-^^/v t° y ^ >^ >'-4--r /u]T^/}p^ t° y v^^^ 

5- (2-{[2-(4-7'p ^ y^^jvy6-/ y ^ v^^-4-^ /v]r ^ y y 

3-(2-{[2-(4-:/n ^ :7 :^;:^/l-)-6-p< y ^ V-4--r ;V]T ^ 7 l^i^ tW)!::" y 
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3-(2-{ [2-(2,4- y n 7 ^ :^/P)-6- 7< 1° y ^ S> >'-4-r' /k] T 5! / } ::n ^/L) t° 
y v^^- l-^drv-K. 

3-(2-{[2-(2,4- v^:7/l^;e- cr 7 ^ -/uys-az-i^/U ]} ^ i/l^A-^ JU]T ^ J \^^;\^) t° 
3-(2-{[2-(3,5-v^7/l/^n :7rc::::/^)-6-7< y 5 i/>'.4-^/l^]T 5 / \z^-^-jV)\f 

3-(2-{[2-(4- ^ n D -2- v'yv:^- n 7 ^;u)-6-:3z t:° y 5; >'-4-^ /V]T ^ y } :3i 

3-(2-{[2-(6-^ n D fc° y V? V-3-r ;V)-6-y y ^ v?>'-4-r ^l-JT ^ J ):^^)V) 

k°y l-;r=3rVH\ 
3-(2-{[2-(6-^ n P t°y >?:/-3--r/k)-6-:x5^yl/fc°y ^ -yiy.^.^ ^vyT ^J}:x.^?V) 

t°y v^^^ 

3-(2-{[2-(5-:/p^-2-:7/l-;t-n :7a:r:./^)-6-7< ^7^k°y ^ >?>--4-^7k]7 5; / )^ 

^/P)fc:°y >?^- i-^drv^K. 
3-(2-{[2-(5-yp-^-2-7/I/;tP7rcr:i/V)-6-zn^/I/fy 5; v^i/.4-^ ^ / }ai 

5"/l/)t''y \.^e^^yY\ 
3-(2-{[6-:n5^/l/.2.(2,3,5- h U :7/i/::f n y 1::° y ^ i;=^-4-^7V]T ^ 7 

3-(2-{[6-y ^/P-2-(2,3,5- h y ■7yV;d-n y ^ i/^.4-^7V]T ^ J }:^^ 

3-(2-{[2-(3,5->^7^P^7:x^yV)-6-y ^/Vt'y ^ ^;>'-4-^ /PJT ^ / t" y 
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2- {[2-(3- ^ uu-A-y n 7 re :=:/l')-6-3z ^yl^ t° y X -yy-A--( ;V]T \ J }^'^ 

3- (2-{[6-p^ ^/l--2-(3,4,5- h 1/ y/^;^-^ y ::n ^/^) t° y 5: v^:/-4-'l' /I^jT ^ / 

yL') t°y l-;e-:3f-v H\ 
3-(2-{[2-(4-y'n^7rnri/V)-5-7/l/:^D-6-7^ ^;Vt°y 5; V-4-^ /V]T ^ 7 }:3i 

3-{2-{[2-i2,\,3-^yy':i'^'^^JTy'—;V.5-^/Vy6-^^;V\f]) ^ iyy.4-4/l-]T 

3-(2-{[6-^9^/W2-(3,4,5- h y :7/V;tn 7 3^^/l/)t''y ^ ^'l']T ^ J 

yv)t°y >^^/ l-:t^y K\ 

2- {[6-rn^/l/-2-(3A5- b y 7yV;^P 7 r^yk) t° y ^ i?^/.4-^ ^ 7}^^ 

7 -^K 

3- (2-{[2-(2,5-v?7/l/;t-p -/i.).6-7 ^yUr" y ^ v?>.4--f /l^]T ^ 7 }^^/^)t:° 

3-(2-{[2-(2,i,3-^^7''^=^f- v^ry'-zv-s-r/i-ve-n^^^yvf y ^ ^:;>'.4-i'/i/]t 

3-(2-{[2-(4-i^ n p-2--7;V;tn7:r^/l')-6-7 5^yVt:°y ^ /]y]T ^ J }=::. 
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3.(2-{[2-(5-:/n^-2-:7/l/;J-n7rnn/i/)-6-p< ^/Vt:°y ^ JU]T ^ 

3-(2-{[6-:i^9^7V-2-(2,3,5- h U 7/1-:^ n 37 ^^yv) t° P ^ >^^^-4-r /V]T 5 7 
3-(2-{[6-y< ^7V-2-(2,3,5- MJ :7 3i:=iyl-)t:° U ^ v?^-4-'f /V]r ^ y l^^i^ 

-is^ (I I) -^^m^ti^if^mm^t^ma. ^'jy4itL(DT^/m\z^ 

±(7)#m$r^i-^o t^^oT. (II) X-^:^fh6i\:.^mt. «1~5 

:ith^j:^\ ~^tz. (II) T^^tL-Sik-a^tiS^f^. X^6A-(J7\z.M. 

-IS^ (I) (I I) -e^^t^6<t:'a•t)i-ov^T$fcm0^-rs^, 
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tVv^L< tt-f y:^'^;^^(Dr.i^&(©tf3tMttf*'efe^9. $?^b< CMT/^ 
rjMr/^^i/:/j tn. Ci-ecor^i^^y^o 2ffi£^EB^b. 

7°nt:°l/i/. --^y^l/>^^b< 

rv-^nT/i/^/H Cs-ioCO;^*^'^ ifffiSSr#*L. :Lnh(Dmt^ 

^ 5 ^^y' y /K t° y / y :t^^y^ y ^i-. y /i^. y 7 if ^/i-. t° y 

/K ^ y-c y^ K y /K y k y z^^-/^. ^:/y'y y /w ^^/y^^^i^^/K ^y 
yv^^-^y^y/K -f^^'/y/w ^yy':^^-y-y y/K ^vy^^ry y/K ^ 
^/y^;t=3rf-v^ry'y/K =^/y/K -^y=¥yy/K yny^/K ^yy^:^t:° 
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y 7K y ^^'v'^t y v /k -<^y';t=^f- v^t y' y /k 

^yy/K K^y y/K -^y^^y y/K yny:::^/^ ^^yv?;r=3ryy 

^ >^ y^ v'T y y yi-i: fe ^ o 

jtP^b. B^fW1](-fi^J;t.f^. ;t=^-fe^5^^7K t°nyv^:::i/K T^hytKn^y 
/V, X b y t K P y /K X h 7 t K n 5^:^ b:°y ^/K ^ V v^^^^/V. 

t°yy'yv^^/K t°-<yi/-^K t°^7v'^/^^ ^/i^/j^ y :=^/K f^:t-^/i^^ y 

T t> <t V ^„ ^ b < « t° n y iy^/^. y v'^/v. v^^:^/!-. y 
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tm^ti^m^Mthxit. ur(D (1) 7!;s (8) K^^Mm-^m'<fhti 

(1) /NH^V ; 

(2) -OH. -o-r\ -o-ry-zK -oco-r\ (=0) ; 

(3) -SH. -s-r\ -s-ry-zK -so-r\ -so-ry-zK -so2-r\ -soa-ry- 

(4) loXf^ 2o(DR^l?Sm^t^Tl^T^>J;V^T^ -NHCO-R^ -NHCO- 
T y —/V, -NHS02-R^. -NHS02-r y -/V, =.hti ; 

(5) -CHO. -C0-R\ -CO2H. -C02-R\ loXtt20(DR^-e«m^tb-CV^-C 

(6) -OH. -0-Mr/l-=¥/K loX»2 0(Z){g;aT/^^/^-eS^$tlTV^-C 
^> j;V^T^y. /^D/f>:S:0R^/?)^b>'=^5l¥J;'9 51^$tl5 loJ^±(7:)S 

(7) -OH. -O-IS^T/l-^^/K lo3?.(i2 0(D»T/^=3r/i.-T?gm$tLTV^T 

(8) ±tS (1) 7!;M (7) \Z7^^fh^nmm^^m^R^ti^l-^SX±(^^'^^ 
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/\./r=^uyi RX^R^^\c^\-f^ ^g^^i^TV^-C^i j:VM£^T;^=^;H {c:JoV^X 

tm^n^wMmtLXix ±tB (d t^^m (?) \zm^ti^mt^mifhn6c 

fI.L. R^^c^n6 ^g^$^TV^-Ct J:vMg;aT;v=3ryvj {C:^oV^TrF^$^^?) 
SmStUT;t=^y (-0) Srl^<„ 

(I) X« (I I) X^^tl^it^ma-i. g^K(DffilS(Ci;oT(i. 

(I) (I I) x^^ti^it^mi-^K^mm^^^^i-^m^t^h 
^tc. (I) xjt (I I) x^^ti^ih-^mt^^mf^t^m^-hh 

7"nt°;^.^^. v-^x-^^, 
-^i/^^/^. y>'::^~M. m^Wi. p^^:/;^y^7}^v 

mm^it. mmTy^=-^j^m.^jfmhxv^xhx\\ Hmr^^^^^^Ai^^ 
nm^x^^^m^. ^<Dmmw.'?-i^'^^-r^mt Lxmrnr/^-^^^^mn^h 
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-^v mTji. mtm-(^y. %\Ym-<:^y. ^"^wiM^-^y. E.B^jm-( 
X. m^\m^^:ty. ^m^:^y. vym'^:ty. mm^ :tym(Dmmm^ 

hii^X^^. y^x:i^^yim-{:tyvit. mt^^ ^yxitB :ty^m 

^ti^o :^^m(Dmm(D^M^7^Xh^<h^^X^-i:^mmit^^(D^^ Vyy 
^^^ffMi-^^t LTfi. Prog. Med. 5:2157-2161 (m5)iCUM^nX^^^&^. 

1990 ^fij mmshomm] mim 5>^^f+i63-i98-<-v?tti3«c$ti 



-is:^ (I) ^L<f^ (I I) x^^Mit%%}x\-i^(omt. ^(om^-w 
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m^mif^^tt^V^. ^tlh(Dj^mmtLXmnx.l-t^^V-y (Greene) RXI 
'^yy (Wuts) ^Protective Groups in Organic Synthesis (third edition)] (CfBtfe 




(1c) (1a) (I) (I 1) 



R' «Su£R(D Xtt R'^ R' (itijJzl!(7) R'^Xft R'2 R^ ftfUKliCD R^^ 
X«R^^. R''fiti)3zti(DR^'*XfiR^'^. R'fi«(DRi5X«R''^. XfiOX 

(la) -e^$^5Mts^^i-5 t°y ^ >^>'^2if*(;i>?j-t. ^ (ib) 
x^^f\.^r %^^mM'^-k{m^'±. -i^^ (I) Xfi (I I) -e^^tts-fb 

(lb) 0T^yS(D7K^j^^^*rHzcD?f-eMtL5 5S^&*L. m 

{l^^ti (la) iib^t) (lb) ^tT^Si^^tt. m^fcMJETf-. 
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n 7 ^ y (THF) . ^ ^ j^^^^^^^^^H . ^ ^ y ^^^^ (MeOH) . 

(EtOH). 2-yn/NV-/l^^(DT/^3— ; Ti? h ^ h !J /W. v?^ 

^/i/4^;vAr^ K (DMF). i,3-v?^5^/^-2--r ^i?'y~y y (dmi). 
;^/i-/}n^v'K (dmso). 7i<feSv^«::ixfe(^^g^^iS;^s^}f e>n§o 

y A#©^^Tyv;& y . Wcmm-f h y A. mTkm;* y ^J>.m(r) 

r^ym-A'^ifhth^^K it-^m (lb) (Dmmmxmn^:it-hx-^^^ 

0* L< (11^) 60 °C~|^] 130 °c-efe5o 

-fb^ti (la) fi, fijxf^^ (ic) -e^$i^5t:°y ^v=yyxttt°y ^v^V^;^- 

^Rjit^l^^i-f^^y^v^^^ymt, m:tltit^% (Ic) t:t^^ymtV>. 

^i|x.«^Y75S^^Jg^^l:-fc;5^^coib^ti (Ic) <^ ^ n y K. 

p ~ b/l/ai>';^;P7}^-/l//:r n y H\ h y y'/l/::^-n7« ^>';:?«/U/}^n;i/^ n y b\ 

'fk'^t) (Ic) Wjk^<DMi.. fiJ^ff J. Am. Chem. Soc, 74, 842, (1952). Chem. Ber., 
95, 937, (1962). ^ b < (IJ. Org. Chem., 29, 2887, {\9e^)\Z.WM(Oljm.X\^^^^ 
\Z^^Zf^1^m^^^^l^-t^:Ltt^X^^. ^fc. 'fk-a-t) (lb) «rf:|g$tlT 
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<m~mm> 



(1b) 




D1-B(0H)2 
(2b) 





Z 



(2c) 



(2a) 



(I) (I I) 



:$^mmt. ^ (2a) -c^s^ti^^mm^^-r^^^v ^i^>mmmmu ^ 

/i^Xf±^#;K--7^nj^^^-t-^^(Z)-^^ (I) Xfi (I I) -e^^ti'S'fb^ 

jvm. Tirh:=^by/K DMF. DMSO. 7K%^\^-X^fhh(DU-^mt^t)^m-f h 
b< 60 °C~J(^ 130 "CTrfoSo 
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5550236 ^icmm ^ ntcMcim(D-h co^m^^^t-h^^^^o 

Wls^m (2a) fi, #iJ;t.«Mk-^ti (lb) (2c) "C^^ti.^ 2 0(^«S?r^-f 
\mx^(0\Y.-^m (la) irlb^ti (lb) i(DSJ^&(D;^?iX(*r.ix^(::pDfc;^^ 
-1^^ (I) (I I) -e^$tt§vKo/0^(D'f[i-^#j{±, i^±69 

oM^aW^ (mCPBA), :t=3ry V^Oii^il, M^^fflV^TtSi^^^^ 
^\ °C~|^ 100 "C. il-^L<i±m O °C~lt 60 Wh^o 
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7^^0j(7?isS(Z)^a^^-efe^{b^t) (I) Rn:^mm^^ (II) it. 

ffi^^-rSo t^oT. -j^^ (I) (I I) ^'^$n^'fl::'^#){if^{^ffll- 

(1) ^ y ^^^MsiiftfflSJ^M^ 

24 5^yu— h}c:2X10^ f@ / 5^ (0.4 ml) J: 5 MIN6 «^#V^fc: (if 

Jfi(l25mM ^Vl/::i-;^A'9 (?5DMEM {31 FCS ^ 10%(C/^^ i 5 ^CjPtfc^O^ 
ffiV^fc)o 2 0=^f;iJt±fi?rT;^ t"^-^--^^^. 37°C(CBli?)fc2.8mM^Vv-=i — 
tf KRB-HEPES (MOmMNaCl. 3.6 mM KCU 0.5 mM NaH2P04^ 0.5 mM 
MgS04^ l.SmMCaClz. 2mMNaHC03. 0.1% BSA. lOmMHEPES (pH7.4)) 1ml 

x—mh\\ mmmm \ mi ^xnx so :9-7^m 6o ^r^^. 37 "c-e-f i^^^ 

-<-hLfc„ ±t2»j?g^T;^t°l/-i5^-T^#. 16.8 mM ^-^tf 
KRB-HEPES 10 ^Mis;!]P Lfc h(D^.^'K\^ 0.5 mlT oj[)Px.. 

22 ^j^PhI 37 °C-e^ y^rL-<- b LfCo ±t5f->'y/P^^^L.2.0 )al-2.5 |al ^ PBS 
50|al J-^IRLT. -f >';^y :/?I^^7Txir7-f ^-J^y ^-RIA^i/ h (:77;k 
■^v-T • T:y7°v^3 :/iiM) S^fflV^T^*tfCo l^^jb-B'tJ^ 100% DMSO t^l 
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H^tS 0.1%T^JO Ltco DMSO ^ 100%^ bfc i t 

(^2) 











No 1 


150 


Ex1 


159 


No 3 


144 


Ex 6 


138 


No 4 


143 


Ex 54 


154 


No 6 


143 


Ex 188 


151 


No 7 


145 


Glibenclamide 


122 



( 2 ) ^ y v-tiii;!]pf'^ffiSij^^ 

t h(7)^ >';^ y 5'^J|$IJtP|S^{i. :^S@S?lJ:dS|^S$n (Nature 284, 

26-32,1980.). W4'©#< W5^#{;IJ:^9^^$t^TV^5o 
i bT^btL5it^(Z)^>^ (cis) =^U?^>'hlt'^^:^^V h(D4 lyy^V'^m 
B^(D ym'^MWU^l^h^m^^^ (Diabetes 44, 1002-1004, 1995.)o 

5> t^^htl^m^ (:^IIJgMt:«. -342 b+37 (D^^, ^^(D+l It Proc. Natl. 
Acad. Sci.U.S.A. 95, 11572-11577, l99SAZ^:^tltcm^±<Dm^fM^,^.^mi') 
t h <f y DNA (Cat. No. 6550-1; Clontech ii) Sr^V^T S'llUJC Hind III f--f h , 
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S'jfJiC Nco I f--f ht^V^ § J: 5 J- LT PGR ifiligU. ^7;^ ^ K pCR2.1-Topo 
(Cat. No. K45500UTA ^ n — ^ A; Invitrogen |±) |C ^ n — i:^' t 
fCo PCR(7)iii|iS^#{if$Jc(Diii9T'fe5o DNA4<yp<7-if (Ampli Taq DNA 
y if; Applied Biosystemstt) ^fflV^T 1 f-'f ^ /Uhfc ^ 94 "C-T? 30 ^Ph^ 2 

DNA 55 °C-e 30 fm^y-^ -^-^mk bfc 1 DNA (^T 

=--Vy^'^^. §l#^t 72 °C-trl^rBlDNA#:SSj^;$-li:So ::tl^30i:H^ 

^ Hind m (SM3t) t Nco I (SM3t) ^fflv^Tri^b-r5 :Lt\zx^y''y:^^ 

^ ^if ^ -pGV-B2, Cat. No. 306-0483 1; a: 7 — if sIIk 

^OHit^ri K>^ONcoIf--l' b <^^(7)5'i:?5t£j^'fiai-5 Hind III f-^ biC^n — 

•7=^:^^^>^ — (dideoxy terminator) W^KX'O DNA i^^ai^/f-^ 

(ABI377 DNA Sequencer; Applied Biosystems W) V ^Xl^^ bfdo C (D J: 5 
UT. t h^y;^y ^^:/P^— ^ — l^/K— Kplns-Luc380 (|^T^ 
K insPro t^^-T^) ^It^Lfco ^0^*5, C(D:7°^;^5 K^»(c^A 

a: y -if jl'fS^;^^^'^^ ^ tl^o (D/i/i/^ y -if ^tt^^ij^-r 6 ^ 

NIT 1 IBIS 4 X lO'' If te:, b7^;:^:7;ci:7^>3 (FuGENE6; Boeringer 

Mannheim iih) ^ffiVMT. ifB^fifcITft^ Lfc^^:;^ ^ K InsPro ^ 10 ng #A 
96^^:/^— (ifi-feJi. 10%4^MjfiLm (FCS) ^^tf. i5^Vi'-<5/ 

=j^?i-i'-i5^>Jti* (DMEM) xnF-nmMirm^fc). mn^. i8~20B#rH^ 

t»L. j§iftl?%IRLfc|^M{k^#)»;t.. 5%C02^i4T. 37 "C^e 24 H#rH^-f 
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b ; ^#-f RTJU'^^W (ML3000 microtiter plate luminometer; 

Dynatech Laboratories tt) ^^V^T7|iJ^Lfc. ^mt'^^l't m% DM^O 

0.1%T^;!]P LfCo ?^t4fi DMSO ^ 100% i Lfd i # O^SmT'S U 



(^3) 











Ex 128 


469 


Ex 167 


430 



(3) iES-^'^7;;^,^p)g:ft#^„^ 

iS^MWLTtlCR-^r^;;^ 6 Mf^) ^ 18-20 B#raife:tL. ^^^» 

i LTfflV^fCo l^lt'ft^^^lfi 5%/}f y :7°a l^y y /V-5% Tween80 \zM 
0^-^. ^>3-;^:&#5 5>ti) (Nateglinide ft 30 ^tt) J- 10 mg/kg F^S^ 
(Nateglinidelil/fcl^WiJl 8 6:S:t/l 9 7(C0V^T«^PS4-) Lfc. ^> 
=i-;^:^?t#30 5>B#cD>tK(;i^i-6«{gT^ (%) ^ylJJ^bfCo -^(T^M^ 

4 {C^f o 



(«4) 





lfQ«T¥(%) 




Jf[llliST$(%) 


No 1 


27 


Ex 197 


28 


No 2 


32 


Ex 337 


33 


Ex 186 


25 


Nateglinide 


26 
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:^mn<7)mMn. (I) xtt (I I) •x:fjk^th^it^^(D imsx±t. 

/i^^ ^ :ymxitT:^^<y^i^mmco^m^m\xnmM^^M^'^'^i^x^^x% 
mmm\s mmu mmnf^i^^ommni -v^mk mmu ^^n. 
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^tL^i[fii-^^fe5v^{t2 75^4(ii^^57StTS-^-f-^o MS^^nsm^. 1 B 

(7)g#»{i. ^AlAfe/d'P 0.01-100 mg;6Sig^-t:\ 1 [IIfe6V^« 2 7!; 

4-7"n^^^>/n by /!/ 18.20 g. ^ n P/J^yl^A 300ml ^TJ^ EtOH 100 ml (D\% 

^^l^^tOT^bfcm. mt^^mT^^:^!^-^ 48 g:5Lt/EtOH 
400ml ^t^X.^ 3 0 r^m^LfCo S^St^t-Tk 300 ml ^^Px.fc# EtOH ^ 
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22.91 g ^m^mi^t Lxm^o 

5 

1^^^ 25 ml ^t)« MeOH 500 ml Of^^ij^^. 70 "CC 4 Btrsm^ b^c. it^^MJE 
Jg*Lfc=^.' a-Si-7K300ml^;DPx.^frtBbfc:|l^«^. tK^LT. N-t Kn 
:3^v'-3,4- (7«^l/:/v';^=3f-iy) -O-XT^ 27.83 g^^feia^i! UT#fCo 

N-t Kn ^^>-3,4- (7« ^ l/>'v?;r^V) -<:/Xr 5 ^:^>' 27.83 g. m^W^. 17.49 
ml 300 ml Ofl^i^ ^Sl^-C 5 R#rHm# 10%/^°^ ^7 i^t^^ 

m 4.11 g ^^)nx.7K*»H^TS?^'C 3 BtfB^WLfc. S^S?«?r«bi§^l^^ 
jjE^*Lfc#. a^t-^-7^/i-Sr;bqx.tfr{±ibfc|l*«SibT. 3,4- {:^^^-y 

^yir^'y) -O-XT 5 v^>'g^^:S 32.40 g Sr^^iill^i: LTft/c^ 

4.7^i3^-<>-XT5 v^>'i^^:Sl4.13g(DMeOH250ml^l^i3:"t- MJ ^J^Ap^ b 
:3rv'K9.72g?r^P^g?a-C305>rHm#m.T-fe M^t^ ^/^7.50 ml ^JPX. 60 °C 

20 H#rHm# bfco ^'^Am^i^c^yx im hci tk^^^ 400 mi ^t^^. bfc 

7K-}5feL'C. 2-(4-Xo^7rn^yP)-6-7^5"/^-3H-t°y ^ v^>'-4-:^V 

13.98 g ^Mfeiaf*.^ b-C#/Co 

7 ^ Pit}-. ###iJ 8-10 (I^\Y.^m-kWt-. 

!l 1 1 

4_7^n ^^^XT ^ v^^- 472 mg. ^ n 0.27 ml (D EtOH 5 ml ^ 

60°CJ3:#S^^ KOH 175 mg (D EtOH 4 ml 15 ^rsl^'MT 80 "CT? 

6 H#Pb^^# bfCo gtaJ^^t^M IM HQ 7K« 10 ml ^*0^s bfcil^^^l 
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IR. tR-^UT. 2-(4-7^n^7^:=^/^)-3H-t:°y ^ v^>'-4-:t>'97mgSr||5[^feIilf* 

##-0"^ 1 2 

2-(4-7^n^7:t^/V)-6-7< f-/^-3H-t° U ^ V'ly-A-irl^ 8.80 gS.t/:t=^^>M P 
^SOmlom-a-tl^SO °C-e2ffi!i#bfc:o l«*M@*Lfc:=^. M(-7K 
7X 100 ml m:f IMNaOH imW. 150 ml ^im^li^^^. X^tzMW^'^^. 7]<^ 
UT. 2-(4-7^n^7:nc::^7^)-4-^nn-6-;^^/Vt°y ^v?^ 10.13 g ^^fe@^<t 

# wij i2t nm^. ##f^J 13-15 (D^b-a-ti^^fco 

#%^!] 1 6 

4-^ p n -2-(2,3- p< h =3r v-^ :^ =^/V)-6-7^ t° y ^ V 1.29 g (7) n P 7< 
^ >- 50 ml mm^. -78 °C-e IM ^^v^^^ n n ^ 10.0 ml ^liW 

S?a-ei8B#rBm#bfCo Kj^?yt{--78 °C-eMeOH30ml«Tbfcm. S 

y ^ v'^' i.44g ^^feilf^i^ ur#fco 

1 7 

4-^ a n -2-[4-( 7« V^i^:^ f';V):7 m r^/l/]-6-p< f^/V t" y ^ v^^ 6.08 g :S:tJ^ 2M 
HCl Tk^M 30 ml O 2-7'n — /V 90 ml MW-^MM-^' 2 ^PhI^W^ Lfc^. 

m. 15 ml »;t. ^h\z.m^x^ 2 Btr^i 50 °c-t: 1 m^w^ tfco ^^ji^je^ 

v- y y/i-:?^ yJ^^'^'^v^^yy-^— {^-^-^^y ■ EtoAc) tftM ut. 

4.^pp-2-(4-t Kn=^^/^^-/^)-6-P^f-^l^t°y ^v'^4.30g^#fCo 

1 8 
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2,4-v^^nn-6-7^^/H;°Ij ^iyys.OOg^ p-T ^'yi^y 3.78 gRU h V =^'f-/\- 
r^y 4.30 ml (D 2-7"n /^V -/V 50 ml 70 W 14 mmW:W Lfc. 'Mm^ 

Mi±^* bfcm. aS(-7K 200 ml RUmm'Wyk 30 ml ^llP;i EtOAc Tttfii t 

?5^S{c:v?^ yT^n tVl/^-x/l/ 120ml ^M^m Ltcmi^^M^L-X. N-(2-i^ 
nn.6-7<f=-/H;°y ^ >?>-4-f yl^^p-T^v-v^V 6.12 g ^Mfe|il#:<!r LT#fCo 

J 1 9 

60%7K^^b^ f y i^)'fi3^t5:#: 90 mg (D DMF 15ml ^^^fC, 7K^^T'e N-(2-i^ 
nn-6-p<^/H:°!; ^ v^^^-4-Yy^)-p-T^->v^:/500mg^JPxL^ra'ei557-rHlS^ 
Lfc=^, B^it^ 570 mg $rJPxL^?a-e 1 B#Ph^^^^|2 L/Co S^&^^fC/K^^DP;^ 
EtOAc TttHJ ^^ii ^«&fP:t^7K-e» b MgS04 LfCo 

EtOAc) -e;^^ Lr . N-(2-i5' nu-e-^ =f-jV\f V 5 v?^-4--r /ir-^N-p^ ^/\^-p-T=- 
iyiyy 430 mg ^^-feSf^i LT#fCo 

2 0 

3-(2-T ^ / ^^/l/) t° y i/^^ 8.64 g (D THF 200 ml ^M^. 7K?pT-e>^-tert-7'5^ 

/Vv^:^/V7K^- h 16.21 g 10 5>Fb1 g?a-t^30 57-rHl^#bfco ^M: 

^UI£'M^ bfc#. ?5?S(-7K lOO ml RXJ^ IM NaOH 7X^?t 30 ml ^Mx. EtOAc 
-e^StUUTho ^ai^t&fP^:^7K-e»bMgS04-C«bfcm, «^^i±^ 
*bT. 2-(l::°y v'^-3-'r7l/)rn^/P:;i7/W-^^ ^i^tert-7'5^7H5.90 g 

2 1 

2-(t:°y ■i/>'-3-^7l^)^^7V;^;/W-^^ ^^tert-7'f-/H5.90g(^i^ n ^/j^/^A300 
ml ^^^tC, 7K?^T-e 75% mCPBA 17.90g ^1]l]x.mUV 1 H#Fp^. 30 ^J-r^m 

^^^^ s^sit^:iisfpfiW7KSr;!]nx.^nn^7VAT#aibfco ^mM^m^u-km. 
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ykx^m^L Mgso4 Lfc^. mm^mmm mm^^y v ^/^^^ =? 

J^-^n-^Y^^yy 4— (^nn/^N/Vi^ : MeOH) trltMbT. a-Cl-^^^v- Ft" y 
^/^-S-'f /l/)^^yl/:5!7;W^^ ^^tert-T^f-/!/ 12.51 g ^^H-fefS^t'^t) ^ UT^fCo 

##f5ij 2 2 

2-(l-;^^^> Kt°y v^^-3--l'^^)^^/^>^^l^^'^- '-^i^ tert--7'^/V 12.51 g ^ 4M 

HCl-EtOAc mm 150 ml c^tS-a^tJ^SlLT 30 'j^fmW bfCo ^^^MJ±W* 
aSi-v?^^^^^-7^^^200 ml^*Px.^aib/c|lf2is«IRL-r. 3-(2-T^ 

y ocf^/^) f i; i/iy YrMBM 8.40 g ^B^W^Wh UT^fCo 

2 3 

TK^'fliy ^^^T/l-^^^^i^ 1.15 gS.Ii^^THF 50 mKD^B-^i^J^. jK/^TI? 2- 

T-e/X 2.5 ml ^BlxMBtT b y 30 g ^ji||{c:;{)Ox.-iry-f' b^iii Lfc^. 

MJ±^*UT. (2-^^/H;°y v?V-3-^/V)7^ i5^y-^^3.87g^^^^i]^ict)i b 

##i^J 2 4 

23 ml (::7K?^T-T:(2-7^ t° y i^>'-3-^ ^ / 3.86 g §r 
^Dx.Sia-e 15 'M^mW\^f^. 60 ml ^iPx.M^Mffi^*b 

UMgS04-I?|fc#t/c#. ^^l^^ii±^5feLfCo #btircMi-DMF70ml ti/ 

rWb;^ y -^i^ 3.06g Srlillf-iPx.. ^ta-e is mi\W^\^f^o B.J^m^7V^2mm\ 

^M^s EtoAc nm^.;vj^(ou^mm-r:^\is\^f^o ^mM^im^m^-^^ 

L MgS04 W Lfd^t . ^^^^M* bfcio y ^ A ^ 

(-^^f-:/ : EtOAc) "trMMUT. (2-7« ^/^t" y -:^^-3-^/V) 

Tir h b y /V 1.23 g t LT#^Co 

2 5 
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eoVoyi^mti- h V A?S^ti:#: 3.6O g (D THF 80 ml 3-t:° U i^yr± h 

~hV /I- 4.76 g ^Mx.m^-X: 2 ^mMWLfc'^. 7KJ^Tt:3 ^it?^ 5^/1/ 11.86 g 
^Mx.m^X^ 13 «»LfCo KJ^;^?t{-7K7ic 200 ml SrJPx. EtOAc -trtttti Ufc 

p< ^/l--2-(t° y v?y-3--f t°;^^ h y /l- 5.99 g ^^ifeffi^i^i^ t LT#fCo 



(2-7<5^7H;°y v^:/-3--r/V-)Til h:^ h y/H.20 gOEtOH 15 mlSt>'Ti^^^ 
T7j<3 ml^^^tC, 7;t--rivy>5r;p (Kr^) 1.5 ml ^^Qx^yk^mm^T^UV 

rc^/lx).2-p« y i^^ly 1.05 g i: LXm^o 



Rf : 

Data : ii^S^S^T'-i?^. FMS : K*:5>^»TX-i5' i^\^t^Mt^^j:h^m^n. 
FAB-MS(M+H)"'x— ^5?), NMR : NMR f—^ ((CH3)4Si ^\H^W:^t 

<D 6 (ppm)) . 

Salt : m. (HCl : ^m^. HBr : ^-fk7j<^^±t^ AcOH : g^^lg. ox : v-^i. 
Structure : it^M^^. Et : ^f-yV, tBu : ^5^ — v^-t y — 



2 6 
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(^5) 



Rf 
(Salt) 


Structure 


Data 


1 

(HCI) 


NH 


FMS: 199,201. 


2 


NH 


FMS:173. 


3 


NH 

F 


FMS:175. 


4 


NH 


FMS:163. 


5 




FMS:181. 


D 

(AcOH) 


NH 


FMS:165. 


7 


Me 
N'S 


NMR:2.31(3H,s),6.32(lH,s),7.74(2H,d),8.0 
7(2H,d). 


8 


Et 


NMR:1.21(3H,t),2.58(2H,q),6.27(lH,s),7.5 
8(lH,dd),8.10-8.25(lH,m),8.35(lH,dd),12. 
25-13.00(lH,br). 




Me 

N'^ 

F 


FMS:241. 


9 
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Rf 
(Salt) 


Structure 


Data 


10 


Me 


FMS:229. 


11 




NMR:6.30-6.50(lH,br),7.74(2H,dX7.90-8. 
20(3H,m),12.75-12.95(lH,br). 


12 


Me 


NMR:2.56(3H,s),7.58(lH,s),7.75(2H,d),8.2 
7(2H,d). 


A *\ . 

\6 


Et 


NMR: 1 .30(3H,t),2.84(2H,q),7.56(lH,t),7.5 
8(lH,s),8.31(lH,ddd),8.38(lH,dd). 


14 


Me 

F 


FMS:259. 


15 


Me 


FMS:247. 




Me 

OH 


NMR:2.30(3H,s),6.78(lH,tX6.96(lH,dd),7. 
62(lH,s),7.70-7.80(lH,m). 


17 


Me 


NMR:2.50(3H,s),6.88(2H,d),7.40(lH,s),8.2 
0(2H,d),10.09(lH,s). 
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Rf 
(Salt) 


Structure 


Data 


18 


Me 

H 


NMR:2.24(3H,s),3.75(3H,s),6.46(lH,s),6.9 
5(2H,d),7.40(2H,d),9.68(lH,s). 


19 


Me 

Me 


NMR(CDCl3):2.20(3H,d),3.43(3H,s),3.86( 
3H,s),5.90(lH,brd),6.98(2H,d),7.12(2H,d). 


20 


H 


NMR(CDCl3): 1 .43(9H,s),2.8 1 (2H,t),3.32-3 
.45(2H,m),4.50-4.80(lH,br),7.24(lH,dd),7. 
53(lH,d),8.46(lH,d),8.48(lH,dd). 


21 


H O 


NMR(CDCl3): 1 .43(9H,s),2.79(2H,t),3.25-3 

.46(2H,m),4.60-5.00(lH,br),7.12-7.19(lH, 

m),7.20-7.26(lH,m),8.08-8.14(2H,m). 


22 
(HCI) 




NMR:3.01-3.22(4H,m),7.75-7.87(lH,m),7. 
95-8.06(lH,m),8.10-8.50(3H,br),8.65-8.75( 
lH,m),8.81(lH,s),9.50-10.79(lH,br). 


23 


Me 


NMR:2.41(3H,s),4.51(2H,d),5.24(lH,t),7.1 
9(lH,dd),7.69(lH,dd),8.30(lH,dd). 


24 


Me 


NMR(CDCl3):2.58(3H,s),3-71(2H,s),7.20(l 
H,dd),7.69(lH,d),8.49(lH,d). 


25 


Me Me 


NMR:1.74(6H,s),7.47(lH,ddd),7.95(lH,dd 
d),8.57(lH,dd),8.77(lH,dd). 


26 


Me 


NMR(CDCl3):2.57(3H,s),2.70-2.85(2H,m), 
2.85-3.40(2H,m),7.07(lH,dd),7.43(lH,d),8. 
37(lH,d). 
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mmmi 

7Y:m^ 1 ml S:tj« MeOH 2 ml (D^i-^i^^^ST? 2 B^PbI W ^V^l? 60 "Cl: 3 
70%:x^/l.r ^ >'7R^IS 1 ml ^Mx.'m^ 60 "CT? 5 BtPHm^LfCo 
7K10 ml^;?jnx.. WtBL/til^^«. 7X^5fcLT. N-[2-(4-7^n 
^:7ni^/I/)-6-y< y ^ v?>'-4-f /l/]:n5^/l/T ^ 198 mg ^M-feEIf*<^ LT 

4-{4-[(2-t Yn^-y:x.^jV)T ^ y ]-6-7< ]) ^ v^>^-2-'f yV}^S#^y 5^ 

1 GO mg, IM NaOH 7K^m 1 ml Rt/ MeOH 4 ml (Z)?l'g-i^ ^ 50 °CV 1 .5 H#Ph1^ 
Wl^fc. MUl^tklf^m. IMUClimWl ml RXJyk 3 ml ^m^s ^(f ttl bfcgf^ 
jK^VX. 4-{4-[(2-l:: Kndf^>ji^/l/)T^ /]-6-^^/^t°y ^ i^>'-2- 

7U}^mm 70 mg t lxwco 

mmms 

7i^m'itV^^J^T/^^::^^J>. 10 mg THF 10 ml CD^^-a^tlfC, Tkf^T-T? 
4-{4-[(4-y b^>':7ai::^/l/)T ^ y ]-6-y y 5 v^>'-2--r /l-}^S#^y 5^/1/ 

90 mg ^APx.. 2 0#rBlS# Lfc. RJtMi^ IM HCl 7X?t^«t;iSfoM#7K 

^Jiit^^JP;!!^^^^/^ (EtOAc) T-tttHLfc^. ^ail^iafP^:^7K^-Sfe^f L 
MgS04 T'l^^^Lfc:. ^iS^MM*L7t#. a^i- v^-f V :7°n t:VVa:^x/i-:S: 
tJ^-^:3rf->'^;!jPx.^^faibfc:@#:^M©LT. 4-{4-[(4-y h ^i^V ^=-/l^)T \ 

y ]-6-y 5^yvt°y^ >?^-2-f 7V}-<^/v^;vr/v=i— 88 mg ^M^mi^t LT# 

2-{[6-y ^/l/-2-(4-::^ h n-7 ^:=-/U)\f]) ^ /l^]T 5; y}rc^y— /i^ 2.04 

g (D EtOAc 50 ml R U THF 50 ml , 1 0%/^ 9i^^J^ UWrnm 350 mg x. 
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2-{[2-(4-T ^ / y:^=-^l-)-6-?^ y ^ iyl^-4--( ;U]T ^ / / 1.80 g 

2-{[2-(4-r ^ y 7rn::^/k)-6-7^^/^t:°y 5; i^>'-4-4 /i^]T ^ y y 230 

mg,2,5->^p< h dri/x h ^ t Kn :7 ^ 140 mg 6 ml c^^^-g-^Sr 100 °C 

T 1 H#rBW#Lfc:o^E?rMi±tebf'#.a^{c: lMNaOH7R^^g?r:^)Px.EtOAc 

Tttaibfco «ji^l&fP:t^7j<Tgte?f bMgS04-eli:;t^Lfc#. ^^^^MHW' 

*bfCo aM^v-y h^^7 7^'--eftMbT. 2-{{2-[4-(l- 

t°n y m rz/P]-6-p< y 5: Z^I^A-^ /\^}T^ y —/l^ ISO mg ^# 

N-(2-i7 n n-6-p« ^/^t:° y ^ >?>'-4-^ yl^^p-T-i/ 300 mg, 4-y h^^y 
:7:ji=./V:^x:ily^220 mg, iyi:^ u u[l,4-}f^:^(-yy ^=^/l^-^^y ^ y)^^ l^y-< 
32 mg. h y "^^i^ 250 mg, h/l^:r.y lOml, EtOH4ml ^(^VJc 5ml 

^O^^g-g-^j^AOfiST 6 0#rHm#b/to Si;£^^^(-7j<^Jnx: EtOAc T'^ittj L, ^ 
ins ^7K^tJ^ISfn:tit7X-t:1i^-» L MgS04 -e» Lfc:^, '^^^iiiJi®* L 
fco aS^i/y:^^V^:*7A^n-^ b^^^:7^- ^ : EtOAc) -effMU 

T,N-[2-(4-p< f^>^7 3^::^/l')-6-y^=^/m°y ^ v'^^-4-^7H-p-T^v^v^> 140mg 

N-(2-^nn-6-p<^/H::°y ^ V-4--f /P)-4-:7/V:to T:=^ y ^ 135 mg, 2-(^ h 
b^i/)7 3i^/l//3^'n 150 mg, i/^^ n n[l,4-t-';^(v^7rn^/l/*;x:7^ 
V)^ ^ 20 mg, ^Mi- b y ^7 120 mg, b /l/^ y 15 ml, EtOH 3 ml 

:S:D^7j<5 mlSrMV\ HMM 97 l^lf ©^f^^ff oT 4-77W:tn-N-{2-[2-(7^ h 



wo 03/026661 



PCT/JP02/09350 



42 

=^v-7^ b^>')7 3.^/^]-6-;^ 5^/Vt°y ^ i/y-4-^/P}r^ U 150 mg ^#/Co 
r (7) ^ ® Id 4M HCl 10 ml :S.t/ ^"^7 -/l^ 20 ml Sr*D 50 3 

:S:rJ^Wn:^:i-7X^1i^i5fe^f b MgS04 L/c^ . f^^^^Mffi^* bfco 

;^-n-N-[2-(2-t Kn =^ v-^n^^^^/vye-^ ^/l-t° U ^ i»-4-'l'/V]T^ P >- 76 mg 

8 

2-(3-{[2-(2- 7< h ^ V/ 7 ^ /v)-6- 7< y ^ :/-4--f /V] T ^ y } 7 ^ ^ 

;l/)-N,N-v?;^ ^/VTir f T ^ K 170 mg S.t/t° P ^yV'^'^ 1.50 g (Dfg-^i^^. 
200 °C-e20^^PBm#bfCo Kj^;|^{cSW7j<^^PxEtOAc-t?ttaiU/c^. 

^7KXt>WP^^7X-T?»UMgS04T?^#bfc. ^^l^MJ±®*b:^-^^ 

2-(3-{[2-(2- t K C3 ^ V 7 ^ ^ /l-)-6- p< f-zV 1) ^ >'-4-f /l-] T 5 7 } 7 :x 
/l-yHN-v^^^/l/T-fe bT^ K^#/c„ r(Z)^>(Z)JC EtOH, 4M 
HCl-EtOAc^ltSriP;^^ ^ffffi bfc:@#:§r« LT . 2-(3-{[2-(2- 1 Kn drv':7 :r 
;l/).6-7< f^7V t° y ^ ^^-4--r /l-]T ^ / } 7 m ::^7V)-N,N- ^yl-Tir h T ^ K 
80 mg $r#fc, 

USSf^i] 9 

^Jfe-^J 119 cDS/y ;^;^>y&7i»i^n-^ -e.^Wd iigcD'ft'g't)^^ 

Lfc|l#:Sr«UT, (3-{[2-(2-t Kn dr^>7:n::i/l/)-6-7 y ^ v?>'-4--r 

/l/] T ^ 7 } 7 a. ^7l/)g^^ 15 mg ^m^c 

1 0 

2-(4-{[2-(2,4-v^7 h^v':7rc^/H-6-7 9'/^t°y ^ v^>'-4--r /V]T ^ 
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/V)3i^ J -/P 290 mg W Am%\Y.imn. 20 ml (Dm^m'^. 100 "Ct: 14 ^fi^ 

»Lf'o m%-km±M^ x^fzM.. a^icisfpmt7jc^;t)px. EtoAc t:#tB b:^co 

^n-7h^^7:7^— D n7}^;Pi=s : MeOH) Trlt^L/cKD^, i/-f y/n tVP 
/l/)7a.::^/V]T^ y }-6-7«^/^t'''; ^ v?y-2-l'/^)-<:/-irV-l,3-v^:^-/V 72 mg 

^Jfe^J 1 1 

2-(4-7'n^7:n^/U')-4-i:7 n n-6-7<^/Vfc°y ^ v^:/ 7.1 mg ^ t^^:*- 7:^1:^-2- 
^ /^p^ ^/l^T ^ 28 mg (O^M^tl^ 80 "CT^ 13 B^fBm^ bfc#. DMF IvcAW 
PS-^i/XT/l^x t K(Argonaut Technologies ^t^. 1 .22mmol/g)205 mg SriO;i^?m 
-e«ft#Ufc. SjSr^^M#?§E^MM*LT. N-[2-(4-:7^n^7^::^ 
yl/).6-7{ t° y ^ v^>^-4-^ :^ V-l-^ J^)^ ^/VT ^ ^ 9.8 mg ^^ffdo 

^Jfef'J 1 2 

4-^ n o-2-(3-i^ n x:iA-y /V^ny a:.=.;V)-6-:r.^;V\i° U 5; 200 mg. 3-(2- 

r^y ^^)V) t° y v?^-n-:^^ v- K zi^^M. m mg. ;^^;57 y i> a i .02 g 
1,3-^:^ 7^ ^/i'-2--r ^ y v^y :/ 4 ml ©^m^^j^ so °c-e 22 0#ra w bfco ^ 

mz-im^^. 7K 15 ml ^t>* IM NaOH 5m[^Mx. EtOAc Tfft [±1 Lfc„ ^ 

y <^Vl/;^ 7-^i5'n-^fi^'7:7^— {^nxn ^;VJ>. : MeOH) "elfM U 
T 3-(2-{[2-(3-^ n n -4-7/1/;^ n 7 ni^/l/)-6-:3i 5^/1/ 1" y ^ v?^-4-^ ^ / } 
ai5^/l.)t° y l-:^^^^ K 159 mg ^^^fedlf*^ bTt#fc„ 

mmm 1 3 

2-(4-7'n^7 ^:::^/V)-4-:i^ H H-d-^ =f-/l^\^' V ^ v^V 2.00 g. 3-(2-T ^ 7 ^f-^H 
t" y v^y 2.50 g. v^-f y tVV3:f-/V7 ^ ly 962 mg. v^;^^^-^ 20 ml RXJ' h 
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10 ml mmm i tmm<Dm'^mox[2-{4--:fn^y ^.^^/vye- 

^ ^j^^ y ^ ^yi/.^.y{ ;l/][2-(3- 1° y i;5;l/):n^/l.]r ^ 1.42 g ^#fCo ^ O 
(7)^ n 20 mritr^i-. 75% mCPBA 1.40 g SfAP;^^?^-^? 22 Htf^lW^^ 

75%mCPBA0.20 g ^^O^Slf- 13 BfrHl^b^do S^&rtl-ISf Pfi#7j< 40 ml ^riD 

fCo ^^^^V^)ts^)^lJ"7^^^'^y^yy nn/3^/VA : MeOH) "elf 

MbT. 3-(2-{[2-(4-:/n^7rn^/l-)-6-7«5^/Vt°y ^ v^^-4-^ /V]r ^ 7 

t°y v^y i-;^^v K 1.11 g ^HfeffiJbcJl^i^ LTttfCo 

^Jfef ^ 1 4 

IM H:^'fl::^ e7^v?^ n n 7 ^ l^W^S ml ic. 7Ky^T-e 2-{[2-(4-y 
^/V)-6-(P^ b ^^^^ =^^1-) t° y 5 ^yl/A-4)\^V ^ 7 / 429 

mg ^nrm^-n s ^r^m^^. ^tc7K?^T-e im ^%{Y.i^^^m'y^ xixi^^^v 

t)^ IM NaOH 7mm. 30 ml ^^Dx. EtOAc -etttU bfCo MgS04 T^Wb 

: MeOH) -CM^bfCo #b:txfc:^fe@#: 57 mg EtOH. r±h:=-VV 

16 mg ?r^p;t. mn^Lfcmw^mf^^mM^hw^^Bi^x. 

2.{ [2-(4-y^~ n ^ 7 :=:7V)-6-( t K H V 7 ^/V) y 5 v= /l^]T^/}^^ 
; -~)V ^mM. 18 mg -^^.^WX^^ t bT#fCo 

^mm 1 5 

{[2-(4-yp^7^^/l-)-6-^^/Vt°y ^ Z^y-4--(MT ^ y }mm: tert-T-'f-Zl^ 
478 mg 4M HCl-v^^^-^^f-^^^^^ 10 ml (D^I-^tl^^MT 21 B^rsmr^ b^Co 

50 ml SriP;^^ttl bfciaf*^» b-r. {[2-(4-y 
:7 ^^/W)-6-^^/l- 1° y ^ v^:/-4--f /l/jT 5 y }Sm i^M*^ 424 mg ^^^-feU^ 
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MMn 1 6 

N-[2-(4-7'n^7 3^:=-/V)-6-J^^/^t°y ^ S?^-4-'l'/^]^^ iz-l^v'T ^ ^ 242 
mg. mt:^ ^ V7.;V7t^^JV 60 yX. V V ^^JVT ^ > 0.16 ml S:t/THF 5 ml (DU 

^m^s 5 5>rHm#bfco ^]^m^7K is mi eioac T^aiL. ^ 

miiSrlS^P^:^7K-et5fe#- b MgS04 W ^M^Mffi^* bfCo # b 

/cB^ 283 mg EtOH Rt/v^^ 71 mg Sr;!JO;tfc:#^ J±S Lfc:[S^§r» b 

X7V-e^5fe#-bT. N-(2-{[2-(4-7'o^7:nr^/V)-6-:^5^/l/t°y ^ e/:/-4--f 
r^y):^^;V)y^^:y7./V^siyr^ K v/3.>>^:^ 271 mg ^W^^WiWhX^X 

mMm 1 7 

2-{A-'fvi^V:r.=:.;V)-A-^ u u -6- / ^ Jl- ]) ^ l.OOg. Tiy^hi- h V ^ 

2.21 g :sLtj^^r-fe b ^ h y /V 20 ml o^i-g-ti^ so °c-e s 0 mm.w htcm. r± v 

^ b y /HO ml RXI l,3-iy^ ^ ^"V^ y v^y >- 4 ml ^Mx.'W.\^nU-^ 28 

fc«fellfr0.66 g b y ya^=^/VTt^:^y ^1^0.12 g:&tJ^THF 15 ml ^M^M 
WCAV^mmW^^. 7K0.41 ml »;tMi-^rl--e 18 0#fHm#bfc. S«{C7X 
50 ml K. EtOAc -Cttm ^itl^ MgS04 "C^M bf::^. mm^UJ±^^ 

bf^o M^i^y b^^7 7^- (-v^f-y -.EtOAc) T'ltM 

bfCo nhtlfcm^W^Bimi^ 1.13 g t M 600 mg. 7K 10 ml RX^ EtOH 10 ml 

(DU-^^^ 3 0#FHlJpf^Si)tg bfco 'mm^^lf^^^.m^uMMyK 120 ml ^;!jp;i EtOAc 
-etttBbfcc «jiSrMgso4T«b7h=^. ^$l^lij±M*b/c. as^vy 

1:i^)Vlj'y h.^ xi-^ V^^yy {■^^■^'y : EtOAc~;J' n n : MeOH) 

-eff^ b-C. [2-(4-7' n ^ 7 ::i/V)-6-p< 5^/^ y ^ v^^/-4--r /V]T ^ V 558 mg 
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mm 1 8 

mg. ^ =1 ^ 1 35 mg. WSCD 287 xngRX^ THF 6ml (DU^^ ^mU.V 

1 ^^mMW VtCo l^Jt^m^yK 20ml EtOAc "ettiU Uf^o ^Itii^iaftSW 

7K^I>WP^^7j<X?»UMgS04-T?|feM. ^^SrMlE^*LT. N-(2-{[2-(4- 

340 mg ^Un^^mi^t VXWCo 

mmm 1 9 

^/vyr ^ ly 145 mg^t/:n^i/^i/7 ^ ^ 2 ml 110 °CT 11 0 Pb^M 

# L/to EtOAc 20 ml IM HCl 7X^tt 20 ml T'ttffi bfCo 

7Kji^^ 5M NaOH T^W-^ 5 ml ^Ap ^ p o A -efia5t^> MgS04 -Clt^ 

A : MeOH : 28%T ^-^-TtK) T'MS t/Co # tlfcm^lfi^tl 66 mg EtOH 

28 mg ^^lOx.. ^^\.t.mW^ EtOH /D^fe^|§B%bT. 
N-[5-(2-{[2-(4--7' n ^ 7 31 :=.;V).6-:^ ^/^ fc:° y ^ >'-4--i' /l^] T ^ / }^ f-/^) t° y 
v^>-2-^/^]^^ >'-l,2-:^T 5: :/ 45 mg ^%^mW-t VXmtCo 

"MMm 2 0 

4.(4-^ ^/l/-6-{[2-(l-^=^>^ K t° y v^^-S-f ;V)=c=^;V}T ^ y } y 5; v'V-l- 
399 mg. \,V-:^jV7r^^;\^'y^ 5 ^^y"-yV 369 mg, THF 8 ml 
^y:^^^:^ 5 ml (DU^m^ 60 °C(c:MU. ^t^(-^f^L/^;6Sfe|5|«#^, 

4-(4-7< f-/v-6-{[2-(i-:^=¥ V K t° y /i/)^^/i/]r ^ y } t° y ^ v^:/-2-'i' 

/^)-<yXT ^ K 110 mg ^m-^mitt L-C#7tc 
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mm 2 1 

N-[2-(4-7'n^7air^/V)-6-^^/l-t''!J ^ ^-4-i' /^H 1^° 1^ v^>^-3-< 
/VT 5; ^ 84 mg. 3 '^'fl^T^ 5^/1/ 15 \x\ 10 ml (DU-^i^:^'^.^.'^: 4 

B#rHm#^. 3 .>{(:: p< f^/v 60 ^Mx.nu.-V 4 0 TbI 3 ^^-fb^ ^/i- 35 ^ii 
-/W)-6-p<^/^t°y 5:-:^:/-4-^/l/T^/]^f^/^}-l-p<^yl/t;°]J v=^[>i^ ICQ mg 

Ex : mmmm^. 

Salt : ^ (HCl : i^^:^. HBr : mti^MWM. ox : v-^ #15% : 7 y — 

r32^ r33^ j^34^ ^35 j^4i . -j^^cfn (nPr ; y/W/l^yyl/tV^. iPr : 
y:/n tVU, cPr : v^i^ n^P nBu : / iBu : ^ Vy^ 
nPen : 7 cPen : n^^-^^/V. cHep : i/^ 

-f^jV^ nor : 7 /l^xj^/l/:::^/)/. adam : T^'-v'>'^/^. naph : pipe : 

y v^:=:/l/, mor : ^/W;;}^ /V, pyrr : t° n y imid : ^ ^ ^'V^ y /l^. 
Fur : 7 y The : thia : y /l^. Py : \^^) v^/V^ oxPy : 1- 

ir^i/ Kt:°y v^/V, bthio : bthia : ^^y'^TV' y/l^^ 

imidthia : ^ ^ ^ry"[2,l-b]^Ty^ y /V. quin : =3r/ y oxquin : l-::^-^v/ 

K^r/ U Ac : Tir5"/V. di : tri : by, gmS^^fjOic^fig 

^{iM^^ U.ti^o T.M;t« 5-Br-2-The ft 5-7^n ^^;^:7^ ^--2--f /V^. 
-(CH2)20H a 2-t Kn drv^^f-;i/^^.(CH2)2-(2-Me-3-oxPy)tt 2-(2-7< ^/V-l- 
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(^6) 




H 



Ex 
(Salt) 


p31 


p,32 


r35 


FMS 


1 


4-Br-Ph 


Me 


Et 




2 


4-H02C-Ph 


Me 


-(Cri2)2'JH 


974 


3 


4-(HOCH2)-Ph 


Me 


4-MeU-rn 


"^99 


4 


4-H^N-Ph 


Me 


-(CJi2}2VJtl 


94S 


5 


4-pyrr-Ph 


Me 


-(CH2)20H 




6 


4-MeO-Ph 


Me 


4-MeU-rh 


■^99 


7 
1 




Me 


4-F-Ph 


296. 


8 


2-HO-Ph 


Me 


3-(Me2NOCCH2)-Ph 


363. 


9 


2-HO-Ph 


Me 


3-(H02CCH2)-Ph 


336. 


10 


2,4-diOH-Ph 


Me 


4-(Br(CH2)2)-Ph 


400. 


11 


4-Br-Ph 


Me 


-CH2-2-The 


360,362. 


12 


3-Cl-4-F-Ph 


Et 


-(CH2)2-3-oxPv 


373. 


13 


4-Br-Ph 


Me 


-(CH2)2-3-oxPy 


385,387. 


14(ox) 


4-Br-Ph 


-CH2OH 


-(CH2)20H 


324. 


15(HCI) 


4-Br-Ph 


Et 


-CH2-CO2H 


336,338. 


16(ox) 


4-Br-Ph 


Et 


-(CH2)2-NHS02Me 


399,401. 


17 


4-Br-Ph 


Me 


-H 


264,266. 


18 


4-Br-Ph 


Me 


-(CH2)2-NHCO-(3-Py) 


412,414. 


19(ox) 


4-Br-Ph 


Me 


-CCH2)2-(6-(H2N(CH2)2HN)-3-Py 


427,429. 


20 


4-H2NOC-Ph 


Me 


-(CH2)2-3-oxPy 


350. 


21 


4-Br-Ph 


Me 


-(CH2)2-(l-Me-3-PyY) 


383,385. 
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Ex 
(Salt) 


R 


032 

R 


o33 

K 




oyn 


22 


-H 


Me 


-H 


230. 


1 


23 


4-Me 


Me 


-H 


244. 


1 


24 


4-Et 


Me 


-H 


258. 


1 


25 


4-iPr 


Me 


-H 


272. 


1 


26 


4-nBu 


Me 


-H 


285. 


1 


27 


4-tBu 


Me 


-H 


286. 


1 


28 


4-F 


Me 


-H 


248. 


1 


29 


3,4,5-triF 


Me 


-H 


284. 


1 


30 


3,4,5-triF 


Et 


-H 


298. 


1 


31 


2-Cl 


Me 


-H 


264. 


1 


32 


3-CI 


Me 


-H 


264. 


1 


33 


3-Cl 


Et 


-H 


278. 


1 


34 


3-Cl-4-Me 


Me 


-H 


276(M-H)-. 


1 


35 


3-C1-4-F 


Me 


-H 


282. 


1 


36 


3-C1-4-F 


Et 


-H 


296. 


1 


37 


3,4-diCl 


Me 


-H 


298. 


1 


38 


3,4-diCl 


Et 


-H 


312,314. 




39 


3,5-diCl 


Me 


-H 


298. 




40 


3-Cl-4-OMe 


Me 


-H 


294. 




41 


4-Cl 


Me 


-H 


264. 




42 


4-Cl 


Et 


-H 


278. 




43 


4-CI-3-CF3 


Me 


-H 


332. 




44 


4-CI-3-NO2 


Me 


-H 


309. 




45 


3-Br 


Me 


-H 


308. 




46 


3.Br-4-F 


Me 


-H 


326. 




47 


4-Br 


-H 


-H 


294. 




48 


4-Br 


Me 


Me 


322. 




49(ox) 


4-Br 


Me 


-F 


326,328. 




50 


4-Br 


Et 


-H 


322. 




51 


4-Br 


nPr 


-H 


336. 
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50 



Ex 
(Salt) 


r\ 


p32 


p33 
r\ 


rivio 


oyn 


52 


4-Br 


iPr 


-H 


336. 


1 


53 


4-Br 


-CHF2 


-H 


344. 


1 


54 


4-Br 


-CFb 


-H 


362. 


1 


55 


4-Br 


-CH20Me 


-H 


338,340. 


1 


56(HBr) 


4-Br 


Bn 


-H 


384. 


1 


57 


4-Br-2-F 


Me 


-H 


326. 


1 


58 


4-1 


Me 


-H 


356. 


1 


59 


4-CF3 


Me 


-H 


298. 


1 


60 


4-C02Me 


Me 


-H 


288. 


1 


61 


3-NO2 


Me 


-H 


274. 


1 


62 


4-NO2 


Me 


-H 


275. 


1 


63 


4-S02NMe2 


Me 


-H 


337. 




64 


4-OH 


Me 


-H 


246. 




65 


4-OMe 


Me 


-H 


260. 




66 


3,4-diOMe 


Me 


-H 


290. 




67 


4-OCF3 


Me 


-H 


313. 




68 


4-NMe2 


Me 


-H 


273. 




69 


4-Ph 


Me 


-H 


306. 






H 



Ex 
(Salt) 


r31 


r32 


FMS 


Syn 


70a 


cHex 


Me 


326. 




70b 


2-nor 


Me 


338. 




71a 


2,6-diCl-Bn 


Me 


312. 




71b 


4-Br-Bn 


Me 


322. 




72 


-CH=CH(Ph) 


Me 


256. 




73 


1-naph 


Me 


280. 




74 


2-naph 


Me 


280. 




75 


5-Br-2-The 


Me 


314. 




76(ox) 


benzofbran-S-yl 


Me 


270. 
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Ex 
(Salt) 


d31 

R 


p32 

K 


rIvIO 


oyn 


77(ox) 


2,3-dihydrobenzofuran-5-yl 


Me 


272. 


1 


78 


5-bthio 


Me 


286. 


1 


79 


indol-5-yl 


Me 


269. 


1 


80 


1 -Me- 1 H-benzoimidazol-5 -yl 


Me 


284. 


1 


81 


1 ,3-benzodioxol-5-yl 


Me 


274. 




82 


1 ,3 -benzodioxol-5-yl 


Et 


288. 




83 


2,3-dihydro- 1 ,4-benzodioxm-6-yl 


Me 


288. 




84 


3 ,4-dihydro-2H- 1 ,5 -benzodioxepin-7-yl 


Me 


302. 




85 


2, 1 ,3 -benzoxadiazol-5-yl 


Me 


272. 




86 


2,2-diMe-2H-benzopyran-6-yl 


Me 


312. 




87 


2,2-diMe-2H-3,4-dihydrobenzopyraii-6-yl 


Me 


314. 


4 



(^9) 




I I H 



Ex 
(Salt) 


p.32 


p,35 


FMS 


Syn 


88(ox) 


Et 


Me 


292,294. 


1 


89(ox) 


Et 


Et 


306,308. 


1 


90(ox) 


Et 


nPr 


320,322. 


1 


91 


Me 


cPr 


304,306. 


11 


92(ox) 


Et 


cPr 


317,319. 


1 


93 


Me 


nBu 


320,322. 


11 


94(ox) 


Et 


nBu 


334,336. 


1 


95(ox) 


Me 


-CH2CH(Me)2 


320,322. 


1 


96(ox) 


Et 


-CH2CH(Me)2 


334,336. 


1 


97(ox) 


Et 


nPen 


348,350. 


1 


98(ox) 


Et 


-CH(Et)2 


348,350. 


1 


99(ox) 


Et 


-CH2-tBu 


348,350. 


1 


100(ox) 


Et 


-CH2CH(Et)CH3 


348,350. 


1 


101 


Me 


-(CH2)2-iPr 


334,336. 


11 
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52 



Ex 
(Salt) 


p,32 


r35 


FMS 


Syn 


102fox) 


Et 






i 


1 03(ox) 


Ft 






— - — 


1 04/0x1 










_J — 


1 QSfoyI 

1 \J\J\\JA>.J 


Ft 




JO/, J 04. 


— ^- — 




Pt 


cHgx 


jOU,jo/. 


— ^- — 


1 07/ox'i 


Ft 


9-Frn-r'Hpv 


•inc. ino 
D 10,3 lo. 


— ^- — 






t»*or»c /I XJ/^ /^XJckv 


i 10,5 /a. 


— ^- — 




Ft 


1 -HO "X nHom 
1 ~rs\J~j -aUain 


/loo 


— ^ — 


1 1 \J\\JJ\.f 




-CigH37 




— ^ — 


1 1 1 yyjj^) 


Pt 




0 10 '30 A 


— ^- — 


119 


Ma 
iVlC 


^'P^/'lv^o^Pt^ oti 


OOO 0O/1 






Ft 


-/R^ ^'T4/■^/tf»^p■Hr r»T-r 


JJOjJ JO. 


— - — 
— ^- — 


114^nY^ 
1 it^vAy 


Ft 




OO/C 00 0 


— ^- — 


11R^nY\ 


Pt 


^'^J^Pt^^'H r»n 
-v^rn,ri/l ^L^rl2vJJtl 


O C A 0 CO 


— ^- — 


11fi^^Y^ 


Pt 




1CA 'inc. 
JO4,JO0. 


— I — 




Pt 




O OO O OA 


— ^' — 


11R 
1 f u 


iVic 




OOO OOyI 




IIQ^nY^ 


Pt 


PH r'H/'A/f<»\r»w 
-v---n.2V-'rn^ivie )\Jti 


00 00 0 
JJO,J JO. 


— - — 
— ^- — 




Pt 


OVi PW/'Rt\r>TJ 


O C A 0 CO 

JjOjJDZ. 


— ^- — - 




Pt 


-L^rl2L-rHr n jvJxl 


OAO j1 AA 

jy6,4oo. 


— 


199 


ivie 




OOO OOyl 


— 12 — 


19'^^nY\ 


Pt 


-(CJtl2j3-UJri 


JJ0,JJ6. 


— ^- — 


194/'nY^ 


Pt 


-(^J:i2*^^iVie _)2'-'ti2'-'ii 


J 64, J 00. 


— ^ — 


19'^^'nY^ 


Pt 




O CO 0 C/1 

jjZ,jj4. 


— ^- — 




Pt 


-^Uri2^4-uri 


O C A 0 CO 

jjU,jjz. 


— ^ — 


197 




-^Url2j5-'-'tl 


O C A 0 CO 

jjO,jjz. 






Ft 




^CA ICC 
J04,J00. 


— — 


19Q^nY^ 


Pt 


(c\A \ n /"PPT ^ p»M 


0 CC 0 C9 
JO0,JO0. 


— ^ — 


1 '^O/OY^ 


iVlC 


./PH»V OMp 


OOO 
JZZ. 


— ^- — 


I'^l/nY^ 

1 O 1 ^UAy 


Ft 


/'PM,^, PIA/Tf* 
-^L/Xl2^2^-'-"^^ 


00^ 000 
JJ0,JJ6. 


— ^- — 


1*^9 


iVlC 


./pp■,^, cwap 

-\_L>n2j3 V-'iVlc 


00/C 000 
JJ0,JJO. 




133(ox) 


Et 


-(CH2)3-OMe 




— Y — 


134(ox) 


Et 


-CH2-C02Et 


364,366. 




135 


Et 


-CH2-C02tBu 


392,394 




136(ox) 


Et 


-(CH2)2-C02H 


350,352. 




137 


Et 


-(CH2)2-C02Et 


378,380 




138(ox) 


Me 


-(CH2)2-CN 


317,319. 




139 


Et 


-(CH2)2-CN 


331,333 
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IZX 


R32 


p,35 


FMS 


Syn 




ivie 




'inn TfiQ 


— i — 


-1 /I -1 /nv\ 


17+ 

nt 








— I — 




rit 


/-ITT r^TT/'OT-J\r^R XTTI 




— ^- — 


\4o(OX) 


bi 


-(Cn2)2--NJclrJl 






AAA t r^\f\ 

144(0X} 


ht 


-(Crl2)2-MMe2 


O yl n TCI 


— - — 


140(0X) 


bx 


-(Crl2)2-N riAC 




— - — 
— ^- — 


14o(ox; 


ht 


-(CH2)2-NJdCU2Me 


37y,Jol. 


16 — 


14/ 


Me 


-(CH2)3-l!sMe 


352,354. 




4 A Q/mw\ 

14o(0X) 


bt 


-(Ctl2)3-c>Me 


3oo,36o. 


— 

^- 


i4y 


Me 


y1 T? Til* 

4-F-rn 


355,360. 






iVle 


3-(HUCH2)-rn 


3 /U53 /z. 


~ — 

— L2 — 




Me 


2,3 -dihydro- 1 ,4-benzodioxin-6-yI 


•3 AO Afift 
3^05400. 




lOO^OX; 


Xit 


hJn 


3oo. 


— - — 
— \ — 


lt34^0X; 


lit 


4-Jr-r5n 


3ou. 


— ^- — 


lOO^OXj 


Jbt 


4-Me-r>n 


3oZ. 


— ^ — 


1 ob(oxj 


bt 


4-Me(J-l>n 


1 no 


— I — 




bt 


-(<-W2)2-Pn 


3o253o4. 


— ^- — 


1Oo(0XJ 


bt 


-(CH2)2-(4-r-Pn) 


ylAA /I AO 




1 by (OX) 


bt 


-(CH2)2-(4-Cl-Ph) 


>1 1 0 

418. 


— - — 


IbU(OX) 


bt 


-(CH2)2-(4-Br-rn) 


462. 


— - — 
— ^- — 


IdI(ox) 


bt 


-(CH2)2-(4-Me-rh) 


0 A^ O AO 

396,396. 


— ^- — 


1 d2(0X) 


bt 


-(CH2)2-(4-HO-Pn) 


0 AO A A A 

398,400. 


— ^- — 


1 DO(OX) 


bt 


-(CH2)2-(2-Me(J-Ph) 


,110 A t A 

412,414. 


— ^ — 


AC A 

ib4 


TV 

Me 


-(CH2)2-(4-MeU-rn) 


398,400. 




iDb(OX) 


bt 


-(CH2)2-(4-MeO-Ph) 


1 0 

412. 


— ~ — 
— ^ — 


Idd(ox) 


bt 


-(CH2)3-Pn 


OA^ OAO 

396,398. 


— ^- — 


lb/ (OX; 


17*- 

bt 


r^TJ o D, , 

-CH2-2-Fy 


369,371. 




•ICQ 

Ibo 


Me 


-LH2-J-ry 


•3 C C OCT 

355,35 /. 


— - — 


1 by^ox; 


bt 


-Lrl2-i-ry 


/cn n 1 
36y,371. 


— ~ — 
— I — 




Hi 


/-ITT /I T),, 


36y,3/i. 






Ft 


i^y 


JOJ,JOJ. 


— 1 — 


172 


Me 


-(CH2)2-3-Py 


369,371. 




173a(ox) 


Et 


-(CH2)2-3-Py 


383,385. 




173b 


Me 


-(CH2)2-(2-Cl-3-Py) 


405. 




174 


Me 


-(CH2)2-(6-Ci-3-Py) 


405. 




175 


Me 


-(CH2)2-(2-Me-3-Py) 


383,385. 




176 


Me 


-(CH2)2-(6-Me-3-Py) 


383,385. 
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CX 
[Oallf 


p,32 


r35 


FMS 


Syn 


1 1 1 


Me 


-QCHaja-C^-MeU-J-ry) 


399,401. 


1 


1 lis 


Me 


-(CH2)2-(o-MeO-3 -Py) 


399,401. 


1 




Me 


-(CH2)2-(2-HO-3-Py) 


385,387. 


10 


loU(nDr) 


Me 


-(CH2)2-(o-HO-3 -Py) 


385,387. 


10 


lol(ox) 


ht 


-(CH2)2-(6-HO-3 -Py) 


399,401. 


10 


io2 


Me 


-CH2CH(Ph)(3 -Py) 


445,447. 


1 


1 0o(OX) 


Et 


-(CH2)2-4-Py 


383,385. 


1 


184 


Me 


-(CH2)2-0-(3-Py) 


385,387. 


1 


1 OO(OX) 


Me 


-CH2-3-oxPy 


371,373. 


13 


1 od(ox) 


Et 


-CH2-4-oxPy 


385,387. 


13 


18/ (OX) 


Me 


-(CH2)2-2-oxPy 


385,387. 


13 


loo(OX) 


lit 


/"/"ITT \ 1 T> 

-(CH2)2-3-oxPy 


399. 


13 


loa 


nPr 


-(CH2)2-3-oxPy 


413,415. 


12 


lyu(ox) 


Me 


-CH(Me)CH2-3 -oxPy 


399,401. 


13 


iyi 


Me 


-CH2CH(Me)-3 -oxPy 


399,401. 


13 


lyz 


Me 


-CH2C(Me)2-3-oxPy 


413,415. 


13 


130 


Me 


-CH2CH(Ph)-3 -oxPy 


461,463. 


13 


194 


Me 


-(CH2)2-(2-Me-3-oxPy) 


383,385. 


13 


195(ox) 


Me 


-(CH2)2-(4-Me-3-oxPy) 


399,401. 


13 


196 


Me 


-(CH2)2-(6-Me-3-oxPy) 


383,385. 


13 


197(ox) 


Me 


-(CH2)2-4-oxPy 


385,387. 


13 


198 


Me 


-(CH2)3-3-oxPy 


399,401. 


13 


199(ox) 


Et 


-CH2-cPr 


336,338. 


1 


zUU 


Me 




348,350. 


11 


201 (ox) 


Et 


^^^^^ 


362,364. 


1 


zU2 


Me 


-CH2-2-Fur 


344,346. 


11 




A An 

Me 


-(CH2)2-2-The 


374,376. 


11 


ZU4(0X) 


bt 


-(CH2)2-2-The 


390. 


1 




J.V1C 


.rPT-T^V (&. 
■■\^tx-iyi-y\-va\di) 


'ins. "xni 


1 


206(ox) 


Me 


-(CH2)2-(4-Me-5-thia) 


389,391. 


1 


207(ox) 


Et 


-(CH2)2-pipe 


389,391. 


1 


208(ox) 


Et 


-(CH2)2-mor 


391,393. 


1 


209 


Me 


-(CH2)2-(2-bthia) 


427. 


1 


210 


Me 


-(CH2)2-(8-qum) 


419. 


1 


211 


Me 


-(CH2)2-(2-quin) 


419,421. 


1 
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Ex 
(Salt) 


p32 
rv 


d35 
r\ 


FMS 


\j y 1 1 


212 


Me 


-(CH2)2-(2-oxquin) 


435,437. 


13 


213(ox) 


Et 


o 


403,405. 


1 


214 


Me 


//"ITT \ 1 

-(CH2)3-l-imia 


3 fZyJ /4, 


1 1 


215(ox) 


Et 


-(CH2)3-l-iniid 




1 


216(ox) 


Me 


-CH2-COinH-(3 -oxPy) 


y| 1 /I 

414. 


1 "3 


Z 1 / \PX) 


ivie 


-^^^^Jrl2^2~'-' v-' o^j/ 




13 


218 


Me 


-(CH2)2-NHCO-(3-oxPy) 


430. 


13 


219 


Me 


-(CH2)2-CONHCH2-6-imidthia 


471,473. 


11 


220(ox) 


Et 


-OCH2CH(Me)2 


350,352. 


1 


221 (ox) 


Et 


-NHPh 


369,371. 


1 


222 


Me 


-NHz 


279,281. 


1 


223 


Me 


-CH2-4-oxPy 


371,373. 


13 



mi 0) 




Ex 
(Salt) 


R35 


FMS 


Syn 


224 


1 ,2-diEt-tetrahydro-pyrazol-3-yl 


378. 


1 


225 


-CH2-(l-HO-cHex) 


364. 


1 


226 


-(CH2)2-(indol-3-yl) 


395. 


1 


227(HCI) 


-(CH2)2-(5-HO-indol-3-yl) 


411. 


1 


228 


-(CH2)2-NH2 


295. 


1 


229 


-(CH2)2-NHCO-(3-Py) 


400. 


18 


230 


-(CH2)2-S02NMe2 


402 


18 


231 




352. 


1 


232 




384. 


13 
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(^1 0^^) 



Ex 
(Salt) 


p.35 


FMS 


Syn 


233 


cPen 


320. 


11 


234 


2-(4-mor)-cPen 


405 


11 


235 


(trans)-4-HO-cHex 




11 


236 


cHep 


348. 


11 


237 


4-(4-mor)-tetrahydrofuran-3-yl 


407. 


11 


238 


-CH2C(Me>CH20H 


338. 


11 


239 


-CH2CH(OH)CH20H 


326. 


11 


240 


-CH2-CH=CH2 


292. 


11 


241 


-CHz-cPr 


306. 


11 


242 




336. 


11 


243 


-CH2-2-Fur 




11 


244 


-CH2-2-The 


"^48 


11 


245 


-CH2-(5-Br-2-The) 




11 


246 


-CH2-2-Py 




11 


247 


-CH2-3-Py 


JHJ . 


11 


248 


-CHi-4-Py 




11 


249 


-CH2-(5-Me-pyrazin-2-yl) 


J JO. 


1 1 

1 1 


250 


-CHo-1 ,3-benzoaioxol-5-yl 


J OD. 


11 


251 


-(CH2)o-(4-HO-Ph) 


17'? 


1 1 

X 1 


252 


-(CH2)2-2-The 


362. 


11 


253 


-(CH2)2-5-imid 


346. 


11 


254 


-(CH2)2-3-Py 


357. 


11 


255 


-(CH2)2-4-Py 


357. 


11 


256 


-(CH2)2-0-(CH2)2-OH 


340. 


11 


257 


-(CH2)3-SMe 


340. 


11 


258 


O 


377. 


11 


259 


-CCH2)3-l-iinid 


360. 


11 
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(^1 1) 




Ex 

(baitj 


p,31 


R32 


FMS 


Syn 


2dU 


T»l_ 

Ph 


Me 


JU 7. 


1 0 

12 


261 


4-bt-rn 


Me 


3J3. 


12 


262 


4-iFr-rn 


Me 


349. 


12 


263(ox) 


3-F-Ph 


Me 


'IOC 

325. 


12 


264(ox) 


3-F-Ph 


Et 


339. 


12 


265(OX) 


O J "T' Til. 

2,4-aiF-Pn 


Me 


343. 


1 0 

12 


266{HCI) 


2,4-diF-Ph 


Et 


357. 


12 


267 (ox) 


2,5-diF-Ph 


Me 


343. 


12 


268(OX) 


2,5-diF-Ph 


T7J. 

bt 


357. 


12 


269(OX) 


3,4-diF-Ph 


Me 


343. 


12 


270(ox) 


3,4-diF-Ph 


Et 


357. 


12 


271 


3,4,5-tnF-Ph 


X K 

Me 


361. 


12 


272 


3,4,5-triF-Ph 


Et 


0 T r 

375. 


12 


273(OX) 


A Til- 

4-F-3-CF3-Ph 


Me 


393. 


12 


274(ox) 


4-F-3-CF3-Ph 


Et 


407. 


12 


275 


3-Cl-Ph 


Me 


341. 


12 


276 


0 Til- 

3-Cl-Ph 


bt 


355. 


1 0 

12 


277 


3-Cl-4-Me-Fn 


Me 


355. 


12 


/!/ O 




iVlC 






279 


3,4-diCl-Ph 


Et 


389,391. 


12 


280 


3,4-diCl-Ph 


Me 


375. 


12 


281 


3,5-diCl-Ph 


Me 


375. 


12 


282 


4-Cl-Ph 


Me 


341. 


12 


283 


4-Cl-Ph 


Et 


355. 


12 


284 


3-Br-Ph 


Me 


385,387. 


12 


285 


3-Br-4-F-Ph 


Me 


403,405. 


12 


286 


4-I-Ph 


Me 


433. 


12 


287 


4-Me02C-Ph 


Me 


365. 


12 


288 


4-H02C-Ph 


Me 


351. 


2 


289 


3-02N-Ph 


Me 


352. 


12 


290 


3-02N-Ph 


Et 


366. 


12 
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r31 


p>32 


FMS 


Syn 


0Q1 
1 


j-ra2XN-Jrll 


Ft 


336. 


4 


C.\3£. 


i53-DciizoaiOAOi-j~yi 


Ft 


365 


12 


^yj 


1 * l^tan /"w^l ^—ll'i 

1, J-DcnZ0QlUAL)l-J"3' 1 


ivic 


^ ^ JL > 


12 




/, 1 , j-DonZOXaQlaZOl-J-yi 


iVic 


D^y ^ 


12 


<iyo 


D-Diruo 


M(» 

IVlC 




12 


icyo 


/, 1 5 J -DcnZOXaUlaZOl- J -yi 


Pt 




12 

J. il> 


d!6l\r\\j\) 


jjj-ulr-Jrn 


iVlC 




19 


')QQ/l_IOI\ 


j,j-Qlr-ril 


Rt 




19 


onn/i_JOl\ 


4-d-Z-r-rn 


iVlC 




19 

X Z> 




4-d-z-r -ril 


III 


J / J. 


19 


on-i /I 


4-Ul-j-r-ril 


lYlc 








4-Ul--)-r -rB 


Pt 




19 

X Zl< 




D-V^l-j-ry 


IV/t<» 




19 

X^ 




O-l^lo-ry 


Pt 


J JO. 


19 

X^ 




0-±iXUo-ry 


IVlC 


■^59 


19 

X<& 




o-JtitU-j-ry 


Pt 


jOO. 


19 
iz 




j-r>r-/-lne 


iVlC 


■201 qO'I 


19 

X^ 


onQ 
oUo 


4-ry 


ivic 




19 

X ^ 


ouy 


j-r>r-/-r-rn 






19 


olu 


D-Ur-Z-r-rn 


Pt 


A^ 1 
41 /. 


19 


oil 


z,j,j-trir-r'n 


Pt 


J ID. 


19 


0*1 o 
O l/i 


n Q ^ -f^«I7 TDK 


ivic 


jDl . 


19 


o -1 Q 
o\ o 


z,3-uir-ril 


IVlc 


JHJ . 


19 


0*1 >1 

o14 


z,j-dlr-rn 


Pt 


JD 1 . 


19 

X 


OlO 


ZjZ-uiJVie-Zri-Denzopyran-o-yi 






19 

xz. 


^3^ D 


0 /I < tt-JTH PV> 

Z,4,j-trir-rri 




JO i . 


19 

X M 


Q1 V 
Ol / 


4-r>r-Z-r -r n 


Pt 


HO J . 


19 

X 


OlO 


4-rSr-Z-r-rn 


iVlC 


41 7 


19 


oiy 


o /I ^ 17 pu 
Zj4,j-tnr-ril 


Pt 


J / J. 


19 


OZU(OX^ 


A X! PVi 

4-r -rll 


iViC 




19 


321^0X1 


4-F-Ph 


Et 


339. 


12 


322(ox) 


3,5-diBr-Ph 


Me 


465. 


12 


323(ox) 


3,5-diBr-Ph 


Et 


479. 


12 


324(ox) 


3-Cl-5-F-Ph 


Me 


359. 


12 


325(ox) 


3-Cl-5-F-Ph 


Et 


373. 


12 


326(ox) 


3-Br-5-F-Ph 


Me 


403,405. 


12 


327(ox) 


3-Br-5-F-Ph 


Et 


417,419. 


12 
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Ex 
(Salt) 


p,31 


p,32 


FMS 


Syn 


328(ox) 


A T~\ O Tit. 

4-Br-3-F-Ph 


iVlc 




12 


329(ox) 


4-Br-3-F-Ph 


rii 


417 410 


12 






Et 


389. 


12 


331 (ox) 


3_Br-4-F-Ph 


Et 


417,419. 


12 


332(ox) 


3-Br-Ph 


Et 


399,401. 


12 


333 


2,3,4-tri-F-Ph 


Me 


361. 


12 


334 


2,3,4-tri-F-Ph 


Et 


375. 


12 


335 


4-NC-Ph 


Me 


332. 


12 


336 


4-NC-Ph 


Et 


346. 


12 



(*1 2) 



R 



32 



,33 



rl34 



35 



Ex 
(Salt) 


p,31 


p,32 


,^33 


p,34 


p,35 


FMS 


Syn 


337a 


Ph 


Me 


H 


H 


4-(HOCH2CH2) 

-Ph 


306. 


11 


337b 
(HBr) 


3-Cl-Ph 


Me 


-H 


-H 


Me 


234. 


6 


338 


3-Cl-Ph 


Et 


-H 


-H 


-CH2CH(Me)2 


290. 




339 
(ox) 


3-Cl-Ph 


Me 


-H 


-H 


-(CH2)3-(3-Py) 


339. 




340 
(ox) 


3-Cl-Ph 


Me 


-H 


-H 


-(CH2)2-NH 
-(5-CN-2-Py) 


365. 




341 


4-Cl-Ph 


Et 


-H 


-H 


-CH2CH(Me)2 


290. 




342 
(HCI) 


4-Br-Ph 


Me 


-H 


Me 


-(CH2)2-OH 


322. 




343 


4-Br-Ph 


Me 


-F 


-H 


-(CH2)2-3-oxPy 


403,405. 


12 


344 


4-OHC-Ph 


Me 


-H 


-H 


l,3-benzodioxol-5 

-yi , 


334. 


6 


345 


2-HO-Ph 


Me 


-H 


-CH2CF3 


4-MeO-Ph 


390. 


7 


346 
(ox) 


4-(HOCH2)-Ph 


Me 


-H 


-H 


-(CH2)2-(3-Py) 


321. 


3 
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(^1 2^§) 



Ex 


p,31 


p,32 


p,33 


r34 


p,36 


FMS 


Syn 


347 


4-Py 


Me 


-H 


-H 


l,3-benzodioxol-5 

-yi 


307. 


1 


348 


1,3-benzodioxol 
-5-yl 


Et 


-H 


-H 


-CH2CH(Me)2 


300. 


1 


349 
(ox) 


3.Cl-4-F-Ph 


Et 


-H 


-Me 


-(CH2)2-NMe2 


337. 


1 



(*r3) 



Fy 


NMR 


1 


1.17(3H,t),2.28(3H,s),3.25-3.55(2H,br),6.25(lH,s),7.29(lH,s),7.65(2H,d),8.25(2H, 
d) 


2 


2.31(3H,s),3.32(2H,br),3.57-3.59(2H,m),4.77(lH,s),6.35(lH,s),7.46(lH,br),8.02(2 
n,u),o.'* i\.i.n.,u),ij.y)j\iii,aj. 


3 


2.35(3H,s),3.76(3H,s),4.57(2H,brd),5.26(lH,brt),6.46(lH,sX6.97(2H,d),7.43(2H, 


4 


(CDCl3):2.37(3H,s),3.59-3.62(2H,m),3.83(2H,t),5.10(lH,s),6.05(lH,s),6.69-6.72(2 
H,m),8.14-8.18(2H,m). 


5 


(CDCl3):2.42(3H,s),3.65-3.69(2H,m),3.88(2H,tX5.16(lH,s),6.16(lH,s),6.37(2H,t), 
7.16(2H,t),7-44-7.47(2H,ra),8.39-8.42(2H,m). 


6 


2.33(3H,s),3.76(3H,s),3.83(3H,s),6.41(lH,s),6.97(2H,d),7.03(2H,d),7.61(2H,brd), 
8.29(2H,d),9.27(lH,s). 


7 


2.40(3H,s),6.55(lH,s),6.88-6.94(2H,m),7.22-7.30(2H,m),7.36(lH,dt),7.65-7.68(2 
H,m),8.26(lH,dd),9.82(lH,s),14.11(lH,s). 


8 


2.46(3H,s),2.84(3H,s),3.02(3H,s),3.73(2H,s),6.55(lH,s),6.96-7.05(3H,m),7.36(lH, 
t),7.43(lH,dt),7.57(2H,brd),7.58(lH,brs),8.18(lH,d),10.53(lH,brs). 


9 


(CDCl3):2.42(3H,s),3.72(2H,s),6.43(lH,s),6.84-7.02(3H,m),7.15(lH,d),7.32-7.43 
(4H,m),8.37(lH,dd). 


10 


2.35(3H,s),3.12(2H,t),3.74(2H,t),6.25(lH,d),6.37(lH,dd),6.47(lH,s),7.32(2H,d),7. 
61(2H,d),8.03(lH,d),9.74(lH,s),9.91(lH,s),13.90-14.40(lH,br). 


12 


1.21(3H,t),2.55(2H,q),2.87(2H,t),3.50-3.80(2H,m),6.28(lH,s),7.27(lH,d),7.33(lH, 
dd),7.42-7.55(2H,m),8.06flH,d),8.18(lH,s),8.27-8.35(lH,m),8.41(lH,dd). 


13 


2.28(3H,s),2.86(2H,t),3.50-3.80(2H,ra),6.27(lH,s),7.25(lH,d),7.32(lH,t),7.37-7.47 
(lH,m),7.65(2H,d),8.06(lH,d),8.18(lH,s),8.25f2H,d). 


30 


1.21(3H,t),2.50-2.60(2H,m),3.40-3.60(4H,m),4.74(lH,t),6.34(lH,s),8.07-8.12(2H, 
m). 
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(^1 sm^) 



Ex 


NMR 


32 


2.29(3H,s),3.40-3.55(2H,m),3.55-3.60(2H,in),6.34(lH,s),7.35-7.55(3H,m),8.24-8.3 
0(2H,m). 


33 


1.22(3H,t),2.58(2H,q),3.35-3.80(4H,m),4.77(lH,t),6.34(lH,s),7.10-7.45(lH,br),7.4 
5-7.56(2H,m),8.25-8.38(2H,m). 


36 


1.22(3H,t),2.57(2H,q),3.30-3.75(4H,m),4.77(lH,t),6.33(lH,s),7.10-7.60(2H,m),8.2 
5-8.38(lH,m),8.38-8.46(lH,dd). 


37 


(CDCl3):2.41(3H,s),3.64-3.66(2H,m),3.86-3.90(2H,m),5.18(lH,s),6.18(lH,s),7.50 
(lH,(i),8.18-8.21(lH,m),8.46(lH,d). 


38 


1.22(3H,t),2.58(2H,q),3.35-3.70(4H,m),4.77(lH,t),6.34(lH,s),7.20-7.60(lH,br),7.6 
7(lH,d),8.28(lH,dd),8.45(lH,d). 


42 


1.22(3H,t),2.56(2H,q),3.35-3.55(2H,m),3-55-3.63(2H,m),4.76(lH,t),6.31(lH,s),7.1 
5-7.45(lH,br),7.51(2H,d),8.34(2H,d). 


61 


(CDCl3):2.44(3H,s),3.68-3.72(2H,m),3.89-3.93(2H,m),5.24(lH,s),6.23(lH,s),7.61 
('lH.t^.8.26-8.29dH,m),8.70(lH,dd),9.22(lH,t). 


82 


1. 20(3 H,t),2.53(2H,q),3 .36-3 .54(2H,m),3.55-3.62(2H,m),4.75(lH,t),6.08(2H,s),6.2 
3(lH,s),6.98(lH,d),7.10-7.35(lH,br),7.80(lH,d),7.94(lH,dd). 


85 


2.33(3H,s),3.42-3.61(4H,in),4.78(lH,t),6.41(lH,s),8.12(lH,dd),8.56(lH,dd)8.82(l 
H,s). 


90 
(OX) 


0.94(3H,t),1.22(3H,t),1.59(2H,sextet),2.58(2H,q),3.20-3.50(2H,in),6.30(lH,sX7.51 
(lH,s),7.67(2H,d),8.25(2H,d). 


95 
(OX) 


0.93(6H,d),1.88(lH,septet),2.29(3H,s),3.10-3.40(2H,m),6.32(lH,s),7.52(lH,s),7.67 
(2H,d),8.23(2H,d)- 


Qfi 

(ox) 


0 93f6Hd) 1 22(3Rt),1.80-1.98(lH,m),2.57(2H,q),3.00-3.40(2H,m),6.32(lH,s),7. 
40-7.60(lH,br),7.67(2H,d),8.24(2H,d). 


99 
(ox) 


0.94(9H,s),1.22(3H,t),2.58(2H,q),3.15-3.45(2H,m),6.40(lH,s),7.35-7.55(lH,br),7.6 
8(2H,d),8.25(2H,d). 


104 

(OX) 


1.40-1.80(6H,m),1.90-2.05(2H,m),2.29(3H,s),4.15-4.55(lH,m),6.28(lH,s),7.48(l 
H,d),7.67(2H,d),8.23(2H,d). 


108 
(ox) 


1.10-1.50(7H,m),1.70-2.00(4H,m),2.70-2.85(2H,ni),3.30-3.55(lH,m),3.55-4.50(l 
H,m),6.57(lH,s),7.84(2H,d),8.21(2H,d),8.70-9.60(lH,br). 


111 
(ox) 


1.21(3H,t),2.58(2H,q),3.90-4.20(2H,m),5.11(lH,dd),5.23(lH,dd),5.85-6.05(lH,m), 
6.32(lH,s),7.57-7.64(lH,m),7.66(2H,d),8.25(2H,d). 


113 
(ox) 


1.17(3H,d),1.21(3H,t),2.57(2H,q),3.38(lH,dd),3.50(lH,dd),3.90-4.50(lH,ra),6.31 
(lH,s),7.10-7.50(lH,br),7.67(2H,d),8.24(2H,d). 


119 
(ox) 


1.12(3H,d),1.22(3H,t),2.58(2H,q),3.00-3.60(2H,m),3.70-3.95(lH,in),6.37(lH,s),7. 
20-7.60(lH,br),7.67(2H,d),8.25(2H,d). 


120 
(ox) 


0.91(3H,t),1.21(3H,t),l-28-1.60(2H,m),2.57(2H,q),3.10-3.70(3H,m),6.36(lH,s),7.2 
5-7.60(lH,br),7.67(2H,d),8.24(2H,d). 
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Ex 


NMR 


123 
(ox) 


1.22(3H,t),1.74(2H,qumtet),2.58(2H,q),3.15-3.75(4H,m),6.31(lH,s),7.40-7.60(lH, 
br),7.68(2H,d),8.25(2H,d). 


125 
(ox) 


1.22(3H,t),2.58(2H,q),3.00-3.50(3H,m),3.50-3.80(2H,m),6.38(lH,s),7.00-7.60(lH, 
br),7.67(2H,d),8.25(2H,d). 


133 
(ox) 


1.21(3H,t),1.81(2H,quintet),2.58(2H,q),3.24(3H,s),3.30-3.50(4H,in),6.29(lH,s),7.4 
0-7.60(lH,br),7.67(2H,d),8.25(2H,d). 


138 
(ox) 


2.32(3H,s),2.84(2H,t),3.60-3.70(2H,in),6.37(lH,s),7.67(2H,d),7.77(lH,s),8.26(2H, 
d). 


170 
(ox) 


1.21(3H,t),2.59(2H,q),4.55-4.80(2H,m),6.39(lH,s),7.41(2H,d),7.63(2H,d),7.95-8.1 
0(2H,m),8.18(2H,d),8.53(2H,d). 


172 
(ox) 


2.29(3H,s),2.93(2H,t),3.55-3.80(2H,m),6.30(lH,s),7.35(lH,dd),7.59(lH,s),7.67(2 
H,d),7.74(lH,d),8.24(2H,d),8.43(lH,d),8.50(lH,s). 


173a 
(ox) 


1.21(3H,t),2.58(2H,q),2.95(2H,t),3.55-3.80(2H,m),6.30(lH,s),7.39(lH,dd),7.64(l 
H,s),7.68(2H,d),7.79(lH,d),8.25(2H,d),8.45(lH,d),8.53(lH,s). 


180 
(nor) 


2.45(3H,s),2.69(2H,t),3.52,3.73(total 2H,q),6.32-6.40(lH,m),6.57,6.87(total IH, 
s),7.30-7.36(lH,m),7.50(lH,dd),7.90(2H,d),8.04,8.12(total 2H,d),9.35(lH,s),13.0- 
14.0(lH,br). 


183 
(OX) 


1.21(3H,t),2.57(2H,q),2.96(2H,t),3.60-3.80(2H,m),6.29(lH,s),7.40(2H,d),7.57(lH, 
s),7.68(2H,d),8.25(2H,d),8.52(2H,d); 


186 


1.21(3H,t),2.58(2H,q),4.50-4.70(2H,m),6.36(lH,s),7.36(2H,d),7.63(2H,d),7.96(lH, 
t),8.15(2H,d),8.20(2H,d). 


188 
(ox) 


1.21(3H,t),2.57(2H,q),2.87(2H,t),3.50-3.80(2H,m),6.29(lH,s),7.27(lH,d),7.34(lH, 
dd),7.48-7.58(lH,m),7.67(2H,d),8.07(lH,d),8.20(lH,s),8.25(2H,d). 


190 
(ox) 


1.20(3H,d),2.27(3H,s),2.70-2.90(2H,m),4.40-4.60(lH,m),6.25(lH,s),7.22-7.32(2H, 
m),7.42(lH,d),7.66(2H,d),8.02(lH,d),8.14(lH,s),8.21(2H,d). 


191 


1.28(3H,d),2.26(3H,s),3.05-3.15(lH,m),3.50-3.70(2H,m),6.25(lH,s),7.25-7.45(3H, 
m),7.65(2H,d),8.04(lH,d),8.17(lH,s),8.24(2H,d). 


197 
(ox) 


2.29(3H,s),2.89(2H,t),3.55-3.75(2H,m),6.29(lH,s),7.32(2H,d),7.54-7.62(lH,m),7.6 
8(2H,d),8.14(2H,d),8.23(2H,d). 


198 


1.82-1.92(2H,m),2.28(3H,s),2.64(2H,t),3.30-3.50(2H,m),6.26(lH,s),7.24(lH,d),7.3 
4(lH,t),7.37-7.43(lH,m),7.65(2H,d),8.08(lH,d),8.17-8.22(3H,m). 


201 
(ox) 


1.21(3H,t),1.50-1.65(lH,m),1.70-2.00(3H,m),2.56(2H,q),3.00-3.60(2H,m),3.64(l 
H,dd),3.80(lH,dd),4.01(lH,quintet),6.36(lH,s),7.40-7.60(lH,br),7.67(2H,d),8.25(2 
H,d). 


265 
(ox) 


2.28(3H,s),2.86(2H,t),3.30-4.00(2H,m),6.31(lH,s),7.00-7.50(4H,mX7.50-7.80(lH, 
br),7.80-8.50(3H,in). 


266 
(HCI) 


1.24(3H,t),2.77(2H,q),3.06(2H,t),3.75-3.86(2H,m),6.74(lH,s),7.38(lH,dt),7.58(l 
H,dt),7.65-7.80(lH,m),7.80-8.10(2H,m),8.50-8.65(lH,m),8.72(lH,s). 
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(^1 



Ex 


NMR 


267 
(ox) 


2.29(3H,s),2.87(2H,t),3.30-4.00(2H,m),6.33(lH,s),7.26(lH,d),7.30-7.40(3H,m),7.5 
5-7.80(2H,mX8.09(lH,d),8.17(lH,s). 


268 
(ox) 


1.20(3H,t),2.57(2H,q),2.87(2H,t),3.40-3.80(2H,m),6.33(lH,s),7.27(lH,d),7.30-7.4 
0(3H,m),7.55-7.80(2H,m),8.09(lH,d),8.18(lH,s). 


269 
(OX) 


2 28C3H s") 2 87('2H t) 3 55-3 80r2H m) 6 28nH s") 7 26C1H d) 7 30-7 35C1H m) 7.4 
5-7.55(2H,m),8.06( 1 H,d),8 . 1 2-8 .24(3H,m). 


270 
(OX) 


1 21GH t~> 2 57('2H a") 2 87f2H t") 3 60-3 80r2H m> 6 28('1H s") 7 27('1H d^t 7 30-7 3 
5(lH,m),7.46-7.56(2H,m),8.06(lH,d),8.14-8.26(3H,m). 


271 


2 29GH s") 2 86('2H t1 3 60-3 80f2H m) 6 28f IH s") 7 20-7 36f2H m") 7 44-7 60f IH 
ni),8.G0-8.14(3H,m),8.18(lH,s). 


272 


1 20('3H t) 2 56('2H a) 2 86r2H f) 3 65-3 75QH m) 6 29nH s") 7 25-7 34('2H m) 7 4 
0-7.60(lH,m),8.05-8.12(3H,m),8.18(lH,s). 


275 


2.29(3H,s),2.87(2H,t),3.55-3.80(2H,m),6.29(lH,s),7.26(lH,d),7.33(lH,dd),7.36-7. 
55C3H m'> 8 06nH d) 8 18nH s") 8 23-8 30('2H m") 


276 


1.21(3H,t),2.57(2H,q),2.88(2H,t),3.50-3.80(2H,m),6.29(lH,s),7.27(lH,d),7.33(lH, 
ddl 7 40-7 55r3H m) 8 07C1H d'* 8 ISflH 8 25-8 34('2H m"> 


278 


(CDCl3):2.40(3H,s),2.96(2H,t),3.73-3.77(2H,m),5.03( lH,s),6. 1 0(lH,s),7. 1 6-7.26(3 
Hm'»8 10-8 \2(lllm)S ISCIH s") 8 25-8 29flH m') 8 45('lHdd') 

X Xjlll V •X\/ V^*Xx«1XX X^XXX J^\J • X •/y X XX^k^ Ji •^i-' • J^^V XX XjXXX x^ <^i>/| X X XjUVX f * 


279 


(CDCl3):1.29(3H,t),2.66(2H,q),2.97(2H,t),3.65-3.83(2H,m),5.00-5.20(lH,br),6.11 
^"114 's') 7 19nHd') 7 24nH ddl 7 SOflHd") 8 HHH d") 8 ISHHs") 8 24nH dd> 8 49 

\ X JUXjO /j / • X ^y X XXjU / X x x^UU yj' .^^V/lXXXjU. V • X X I X X x^U /jU>X«/^XX Xji3 X XX^UU /jU • ' 

(lH,d). 


280 


('CDCkV2 40GH s") 2 96('2H t"> 3 72-3 77f2H xn\ 4 99('1H s") 6 IICIH s") 7 16-7 '?6f2 
H,m),7.51(lH,d),8.10-8.12(m,m),8.15(lH,s),8.22(lH,dd),8.48(lH,d). 


282 


(CDCl3):2.41(3H,s),2.97(2H,t),3.70-3.77(2H,m),4.87(lH,s),6.10(lH,s),7.14-7.25(2 
H m"* 7 39-7 43C2H m'y 8 10-8 12('1H ml 8 15C1H s") 8 30-8 34r2H rr^ 

X XjXlX 1 ^ 1 y^X XjXXX UaXv %JaXX4^XX XjXXX > X n/^^ X XXjO f^\JtmJ\J \J ~y^XXjlll Jt 


283 


1.21(3H,t),2.57(2H,q),2.88(2H,t),3.68(2H,m),6.27(lH,s),7.26(lH,m),7.34(lH,m), 
7 42('1H m'> 7 52('2H d^ 8 08('1H d> 8 19f IH 8 34('2H dl 


286 


(CDCl3):2.41(3H,s),2.97(2H,t),3.73-3.75(2H,m),4.82(lH,s),6.11(lH,s),7.14-7.26(2 
H,m),7.77-7.80(2H,m),8.09-8.14(4H,m). 


289 


(CDCl3):2.61(3H,s),2.96-3.01(2H,m),3.77-3.79(2H,m),5.19(lH,s),6.17(lH,s),7.26- 
7.29(2H,m),7.62(lH,t),8.10-8.13(lH,m),8.16(lH,s),8.27-8.30(lH,m),8.73(lH,dt), 
9.24(lH,t). 


294 


2.33(3H,s),2.90(2H,t),3.65-3.85(2H,m),6.36(lH,s),7.25-7.40(2H,m),7.50-7.70(lH, 
m),8.06(lH,d),8.08-8.15(lH,m),8-21(lH,s),8.54(lH,d),8.82(lH,s). 


296 


1.24(3H,t),2.61(2H,q),2.92(2H,t),3.60-3.85(2H,m),6.35(lH,s),7.30-7.41(2H,m),7.5 
5-7.65(lH,m),8.07-8.14(2H,m),8.24(lH,s),8.53(lH,d),8.80(lH,s). 


297 
(HCI) 


2.50(3H,s),3.03(2H,t),3.80-4.00(2H,m),6.63(lH,s),7.52-7.70(2H,m),7.70-7.85(lH, 
m),7.95-8.20(2H,m),8.35-8.52(lH,m),8.63(lH,s),9.50-9.90(IH,br). 
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NMR 


299 
(HCI) 


2.45(3H,s),2.95(2H,t),3.65-3.85(2H,m),6.65(lH,s),7.40-7.65(3H,m),7.78(lH,d),7.9 
2(lH,t),8.29(lH,d),8.41(lH,s),9.60-9.80(lH,br). 


(HCI) 


1.24(3H,t),2.78(2H,q),2.90-3.25(2H,m),3.60-4.00(2H,m),6.76(lH,s),7.57(lH,d),7. 
62-8.20(4H,m),8.56(lH,d),8.71(lH,s),9.95-10.20(lH,br). 


OU 1 

(HCI) 


1 24(3H t) 2.78(2H,q),2.90-3.25(2H,m),3-60-4.00(2H,m),6.76(lH,s),7.57(lH,d),7. 
62-8.20(4H,m),8.56(lH,d),8.71(lH,s),9.95-10.20(lH,br). 


(HCI) 


1 25(3H t) 2 86(2H,q),3.05(2H,t),3.65-4.00(2H,m),6.67(lH,s),7.66(lH,t),7.75-7.95 
(2H,in),8.21(lH,d),8.45(lH,d),8.49(lH,d),8.68(lH,s),9.55-10.10(lH,br). 


(HCI) 


2 52f3H s) 3 09(2H,t),3.80-4.00(2H,m),6.67(lH,s),7.74(lH,t),7.82(lH,d),8.00(lH, 
d),8.61(lH,d),8.76(lH,dd),8.80(lH,s),9.31(lH,d),9.75-10.10(lH,br). 


(HCI) 


1 25f3H t) 2.86(2H,q),3.07(2H,t),3.65-4.00(2H,m),6.68(lH,s),7.70(lH,t),7.81(lH, 
d)7.93(lH,d),8.55(lH,d),8.60-8.80(2H,m),9.29(lH,s),9.55-10.00(lH,br). 


309 


2 27('3H s) 2.85(2H,t),3.57(2H,br),6.30(lH,s),7.17-7.36(3H,m),7-51(lH,s),7.61-7.7 
0(lH,ni),7.98-8.21(3H,m). 


310 


1 19(3H,t),2.55(2H,q),2.85(2H,t),3.58(2H,br),6.31(lH,s),7.18-7.37(3H,m),7-52(l 
H,s),7.61-7.71(lH,m),7.97-8.21(3H,m). 


311 


1 19(3Ht) 2 56(2H,q),2.85(2H,t),3.50-3.70(2H,m),6.33(lH,s),7.20-7.36(2H,m),7.5 
0-7.68(3H,m),8.07(lH,d),8.16(lH,s). 


312 


2 28(3H s) 2 86(2H,t),3.50-3.70(2H,mX6.32(lH,s),7.15-7.40(2H,m),7.45-7.70(3H, 
m),8.06(lH,d),8.16(lH,s). 


316 


2 27(3H s) 2.85(2H,t),3.50-3.65(2H,m),6.29(lH,br),7.22(lH,d),7.29-7.34(lH,m),7. 
46-7.64(2H,m),7.88-8.02(lH,in),8.06(lH,d),8.14(lH,s). 


317 


2 27(3H s) 2.84(2H,t),3.57(2H,brX6.29(lH,s),7.22(lH,d),7.32(lH,t),7.42-7.54(2H, 
in),7.60(lH,dd),7.80-7.97(lH,m),8.07(lH,d),8.14(lH,s). 


318 


1 18f3H 2 54(2H q),2.85(2H,t),3.58(2H,br),6.31(lH,s),7.17-7.26(lH,d),7.33(lH, 
t)7.42-7.54(2H,m),7.60(lH,dd),7.83-7.98(lH,m),8.07(lH,d),8.15(lH,s). 


319 


1 18(3Ht),2.54(2H,q),2.85(2H,t),3.50-3.65(2H,m),6.29(lH,s),7.23(lH,d),7.30-7.3 
5(lHm),7.45-7.55(lH,m),7.59(lH,dt),7.90-8.02(lH,m),8.06(lH,d),8.15(lH,s). 


(ox) 


2.29(3H,s),2.87(2H,t),3.30-4.lO(2H,m),6.31(lH,s),7.20-7.40(2H,m),7.45-7.75(lH, 
br),7.94(lH,t),8.06(lH,d),8.18(lH,s),8.42(2H,d). 


324 
(ox) 


2.30(3H,s),2.88(2H,t),3.30-4.05(2H,m),6.32(lH,s),7.20-7.45(2H,m),7.45-7.70(2H, 
m),7.99(lH,d),8.08(lH,d),8.14(lH,s),8.20(lH,s). 


326 
(ox) 


2.30(3H,s),2.88(2H,t),3.35-4.05(2H,m),6.32(lH,s),7.20-7.45(2H,m),7.45-7.75(2H, 
m),8 .02( 1 H,d),8.09( lH,d),8.2 1 ( 1 H,s),8.29( 1 H,s). 


328 
(ox) 


2.43(3H,s),2.93(2H,t),3.40-4.05(2H,m),6.51(lH,s),7.39(2H,d),7.94(lH,t),8.09(lH, 
d),8.14(lH,s),8.26(lH,d),8.31(lH,s). 


338 


(CDCl3):1.01(6H,d),1.32(3H,t),1.85-2.01(lH,m),2.68(2H,q),3.05-3.30(2H,m),4.80- 
5 10(lH,br),6.10(lH,s),7.32-7.41(2H,m),8.23-8.29(lH,m),8.35-8.39(lH,m). 
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339 
(ox) 


1.85-1.95(2H,m),2.30(3H,s),2.71(2H,t),3.20-3.60(2H,m),6.30(lH,s),7.35(lH,dd),7. 
46-7.60(3H,m),7.71(lH,d),8.19(lH,d),8.26(lH,s),8.36-8.56(2H,m). 


341 


(CDCl3):1.01(6H,d),1.31(3H,t),1.85-2.01(lH,m),2.68(2H,q),3.05-3.30(2H,m),4-80- 
5.05(lH,br),6.09(lH,s),7.39(2H,d),8.32(2H,d). 


343 


2.32(3H,m),2.92(2H.t),3.74(2H,m),7.25(lH,m),7.31(lH,m),7.65(2H,d),7.69(lH, 
m),8.05(lH,m),8.16-8.20(3H,m). 


348 


(CDCl3):1.00(6H,d),1.30(3H,t),1.84-2.00(lH,m),2.66(2H,q),3.00-3.30(2H,m),4.75- 
5.05(lH,br),6.00(2H,s),6.04(lH,s),6.86(lH,d),7.88(lH,d),7.97(lH,dd). 
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SSRI8I507, A Dopamine D2 Receptor Antagonist and 5-HT|a 
Receptor Agonist. II: Behavioral Profile Predictive of an 
Atypical Antipsychotic Activity 
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SSR 1 8 1 507 ((3-exo)-8-benzoyl-N-(((2S)7-chloro-2,3-dih>'dro- 1 ,4-benzodioxin- 1 -yl)nnethyl)-8-a2abic>'clo(3.2. 1 )octane-3-methanamine 
monohydrochloride) is a novel tropanemethanamine benzodioxane that displays antagonist activity at dopamine D2 receptors and 
agonist activity at 5-HT|a receptors. SSRI 8 1 507 antagonized aponnorphine-induced climbing in mice and stereotypies in rats (ED50 of 2 
and 3.4mg/kg i.p., respectively) and blocked D-amphetamine-induced hyperlocomotion in rats at lower doses (0.3-1 mg/kg i.p.). At 
l-IOmg/kg, it was found to disrupt active avoidance in mice. SSRI 8 1 507 did not induce catalepsy in rats (MED > 60 mg/kg i.p.) and 
antagonized (3- 10 mg/kg i.p.) haloperidol-induced catalepsy. SSRI 8 1 507 was also active in two models sensitive to antidepressant/ 
anxiolytic drugs: in a guinea-pig pup/mother separation test, it decreased (1-3 mg/kg i.p.) the time spent vocalizing during the separation 
episode, and in a lithium-induced taste aversion procedure in rats, it partially reversed (3 mg/kg i.p.) the decrease of intake of a saccharin 
solution. Furthermore, SSR 1 8 1 507 increased (3 mg/kg i.p.) the latency time to paradoxical sleep in rats, an effect commonly obsen/ed 
with antidepressants. Coadministration of the selective 5-HT|a blocker SL88.0338 produced catalepsy and antagonized the effects of 
SSRI 8 1 507 in the depression/anxiety tests, confirming the view that activation of 5-HT|a receptors confers an atypical profile on 
SSRI 8 1 507, and is responsible for its antidepressant/anxiolytic properties. Finally, SSRI 8 1507 (I -3 mg/kg) did not affect memory 
performance in a Morris water maze task in rats. The pharmacological profile of SSR 1 8 1 507 suggests that it should control the symptoms 
of schizophrenia, in the absence of extrapyramidal signs and cognitive deficits, with the additional benefit of antidepressant/anxiolytic 
activities. 

Neuropsychopharmacology (2003) 28, 1889-1902, advance online publication, 6 August 2003; doi:IO.I038/sj.npp.l30026l 
■ Keywords: 5-HT|a agonist; D2 antagonist; antidepressant/anxiolytic; atypical antipsychotic 



INTRODUCTION 

Despite the therapeutic revolution that followed the 
introduction of chlorpromazine in the early 1950s, the first 
drug to show efficacy against schizophrenia, pharmacolo- 
gical treatment of this devastating condition has been far 
from optimal. Extrapyramidal signs (EPS), autonomic and 
endocrine side effects, and poor efficacy against negative 
symptoms and cognitive disturbances have considerably 
limited the therapeutic usefulness of the so-called 'typical' 
antipsychotics. 
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Newer ('atypical') antipsychotics offer definite advantages 
over their predecessors, notably in terms of greatly reduced 
incidence of EPS. One of the hypotheses (but see Kapur and 
Remington, 2001, for alternatives) put forward to account 
for this characteristic is their preferential affinity for the 
serotonin 2 (5-HT2) vs dopamine (DA) D2 receptors 
(Meltzer, 1999). Indeed, early results in animal tests 
considered to be predictive of occurrence of EPS, suggested 
that 5-HT2 receptor antagonists reversed catalepsy pro- 
duced by haloperidol in rodents (Balsara et al, 1979) and 
diminished parkinsonism and dystonia in monkeys treated 
for extended periods with haloperidol (Korsgaard et al, 
1985). However, not all subsequent studies confirmed these 
early results (see review by Kapur, 1996). 

Preclinical data have suggested that agonist activity at 
another subtype of serotonergic receptor, the 5-HTia 
receptor, could offer an alternative approach for the control 
of EPS associated with blockade of DA D2 receptors. 8-OH- 
DPAT, the prototypical 5-HTia receptor full agonist. 
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blocked catalepsy produced by haloperidol (Broekkamp 
et al, 1988; Invernizzi et al, 1988) and reduced dyskinesia in 
monkeys chronically treated with DA D2 blockers (Chris- 
toffersen and Meltzer, 1998; Liebman et al, 1989). In the 
clinic, buspirone and tandospirone, two 5-HT]a receptor 
partial agonists, have been shown to decrease parkinsonian 
signs or tardive dyskinesia in schizophrenic patients treated 
with antipsychotics (Goff et al, 1991; Moss et al, 1993; 
Yoshida et al, 1998). In addition, when added onto 
antipsychotics, tandospirone improved cognition in pa- 
tients (Sumiyoshi et al, 2000, 2001). 

A combination of DA D2 antagonist and 5-HTia agonist 
activities might offer additional advantages. First, schizo- 
phrenic patients suffer from a high incidence of depression 
(Barnes et al, 1989). Serotonin is known to be implicated 
both in the etiology of depression and in the mechanism of 
action of antidepressants, and the 5-HTia receptor has 
become a major target for. antidepressant activity (De Vry, 
1995). Second, there is a relatively high prevalence of 
anxiety in schizophrenics, which translates into the 
prescription of anxiolytics in a substantial percentage of 
the patients (Buchanan et al, 2002). There are strong 
preclinical data impHcating the 5-HT,a receptor in the 
control of anxiety states (De Vry, 1995), together with the 
demonstrated efficacy of targeting this receptor in the clinic: 
buspirone and tandospirone (Tajima, 2001) are marketed as 
anxiolytics. 

Altogether, these considerations have led to the hypoth- 
esis that a mixed 5-HT,a agonist/DA D2 antagonist could 
represent a new therapeutic approach for the treatment of 
schizophrenia (Ichikawa et al, 2001; and see Millan, 2000; 
Ban tick et al, 2001, for reviews). In a companion paper 
(Claustre et al, 2003), we have shown that the novel 
tropanemethanamide benzodioxane SSR181507 is a potent 
and selective DA D2 antagonist and 5-HTia agonist (Ki. 7.5 
and 4.5 nM, for D2 and 5-HT,a rat receptors, respectively), 
with no appreciable affinity for a variety of other receptors, 
in particular 5-HT2A. 5-HT2c, adrenergic aj and aj, 
histaminergic H, and muscarinic Mj. This compound also 
possesses unique neurochemical and electrophysiological 
profiles: it diminishes the activity of cerebral serotoninergic 
pathways and selectively facilitates central dopaminergic 
transmission in mesocortical as compared to nigro-striatal 
pathways. Moreover, like other atypical antipsychotics, 
SSR181507 selectively enhances the expression of Fos 
protein in mesocorticoHmbic regions. 

In the present study, we have assessed the behavioral 
profile of this compound in tests considered to be predictive 
of antipsychotic activity (apomorphine-induced climbing 
behavior in mice and stereotypies in rats, o-amphetamine- 
induced hyperiocomotion in rats and active avoidance in 
mice) and of occurrence of EPS (catalepsy in rats). 
Moreover, since activation of 5-HTia receptors has been 
associated with antidepressant/anxiolytic activities, we have 
also evaluated the potential of SSR181507 in tests sensitive 
to antidepressant/anxiolytic compounds (vocalization in 
guinea-pig pups separated from their mother, lithium- 
induced aversion for a saccharin solution in rats, and effects 
on paradoxical sleep (PS) in rats). The implication of 5- 
HTiA receptors in these effects was evaluated by coadmi- 
nistration of SSR181507 with SL88.0338, an antagonist with 
high affinity (J<'i = 2.6nM) and selectivity (> 100-fold) for 



the 5-HTiA receptor. Finally, SSR181507 was evaluated in a 
model of spatial working memory (Morris water maze), as 
this type of memory is known to be affected by 
antipsychotics (Skarsfeldt, 1996). 

MATERIALS AND METHODS 
Animals 

Experimental subjects were supplied by Iffa-Credo (Les 
Oncins, France) or Charles-River (St Aubin-les-Elbeuf, 
France) unless specified otherwise. Animals were kept iii 
temperature- and humidity-controlled rooms (22°C, 50%) 
with lights on from 0700 to 1900, with water and food 
available ad libitum. All experiments were performed in 
accordance with the 'Guide and Care and Use of Laboratory 
Animals' (National Institutes of Health) and were approved 
by the in-house Animal Ethics Committee. 

Drugs 

SSR181507 ((3-exo)-8-benzoyl-N-(((2S)7-chloro-2,3-dihy- 
dro- 1 ,4-benzodioxin- 1 -yl)methyl)-8-azabicyclo(3.2. 1 )octane- 
3-methanamine monohydrochloride) and SL88.0338 
((4-((3,4-dihydro-5,8-dimethoxy-2(lH)-iso-quinoUnyl)methyl)- 
l-(3-ethoxybenzoyl)-piperidine fumarate) were synthesized 
by the Chemistry Department of Sanofi-Synthelabo Re- 
cherche. Apomorphine hydrochloride, haloperidol, and 
8-OH-DPAT were obtained from Sigma (St Louis, MS, 
USA). D-Amphetamine was obtained from Boyer (Paris, 
France). For i.p. and s.c. injections, drugs were diluted in 
saline with a few drops of Tween 80, with the exception of 
haloperidol (water + a few drops of 10%w/w of ascorbic 
acid, final pH: 3-4). Doses refer to the weight of the base, 
except for apomorphine. All drug solutions were prepared 
fresh daily and injected Lp. (20 ml/kg in mice, 2 or 5 ml/kg 
in rats, 5 ml/kg in guinea-pig pups), except apomorphine 
and 8-OH-DPAT (s.c. route, 5 ml/kg in rats, 10 ml/kg in 
mice). For p.o. administrations (60min pretest), SSR181507 
was suspended in distilled water with a few drops of Tween 
80, and volumes were 5 ml/kg in rats. 

Antagonism by SSR181507 of Locomotor Hyperactivity 
Induced by o-Amphetamine in Rats 

Male Sprague-Dawley rats (180-220 g) were individually 
isolated in Perspex boxes and were then pretreated (i.p.) 
with vehicle or SSR181507 30min before being injected 
with D-amphetamine (2 mg/kg i.p.). At 30 min following the 
D-amphetamine injection, they were placed in actimeters 
(38 X 38 X 25 cm high, Apelex, France) equipped with two 
perpendicular infrared beams 2 cm from the floor. Loco- 
motor activity (number of interrupted infrared beams) was 
recorded for a period of 20 min after placing the rat in the 
actimeter. Data were analyzed with a one-way ANOVA, 
followed by Dunnett's post hoc tests. 

Antagonism by SSR181507 of Stereotypies Induced by 
Apomorphine in Rats 

Male Sprague-Dawley rats (180-220 g) were first isolated in 
Plexiglas cages (25 x 20 x 14 cm high) for 45 min before 
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being pretreated i.p. with SSR181507 or vehicle. After 
30min, they were injected with apomorphine (0.5mg/kg 
s.c), and were observed for 30 s at 10, 20, and 30min 
postapomorphine injection for stereotypies quotation. 
Stereotypies were scored according to the following scale 
(adapted from Costall and Naylor, 1973): 

0 sleeping 

1 awake and behaving normally 

2 head bobbing and/or grooming and/or locomotion 

3 sniffing 

4 licking cage wails 

5 gnawing (vacuous chewing) 

For each rat, a global score was calculated by averaging 
the three stereotypy scores obtained at 10-min intervals. 
Data were analyzed with a Kruskal-Wallis test, followed by 
Dunn's post hoc tests. 

Antagonism by SSR181507 of Climbing Behavior and 
Hypothermia Induced by Apomorphine in Mice 

Male CDl mice (18-24 g) were first isolated in Perspex cages 
(21 X 9 X 9 cm high) for 45 min. They were then injected i.p. 
with vehicle or SSR181507 30 min before an injection of 
apomorphine (Img/kg s.c). Immediately following the 
injection of apomorphine, mice were placed in a Plexiglas 
cylinder (15 cm high x 14 cm diameter) lined with mesh. At 
15 min post-apomorphine injection, the time spent in a 
vertical position (2, 3, or 4 paws clinging to the mesh) was 
recorded for 1 min. 

The rectal temperature was measured 30 min post- 
apomorphine injection using a thermal rectal probe 
(mouse model, Physitemp Instruments, Clifton, NJ, 
USA) connected to a digital thermometer (Micra-T, 
Fran9aise d'Instrumentation) with a precision reading 
of + 0.1 °C. 

Data (time spent climbing and body temperature) were 
analyzed with one-way ANOVAs followed by Dunnett's post 
hoc tests. 

Antagonism by SSR181507 of Active Avoidance 
Behavior in Mice 

Male and female C57BL6J mice (25-30 g) were trained to 
avoid delivery of a foot-shock in a shuttle box (Med 
Associates, East Fairfield, VT, USA). Each shutde box 
consisted of two compartments (20.5 cm x 16 cm x 24 cm 
high) separated by a motor-driven guillotine door, with a 
grid floor connected to a shock scrambler, and a stimulus 
light (conditioned stimulus: CS) located in each compart- 
ment. Following a period of 15 min of isolation in a Perspex 
box, each mouse was first placed into the right compart- 
ment of the shutde box, with the CS off and the guillotine 
door lowered. After 2 min of habituation, the CS was turned 
on and the guillotine door was raised. If the mouse entered 
the opposite compartment within 15 s, the CS was turned 
off, the guillotine door was lowered, and an avoidance 
response was recorded. If the animal failed to move to the 
opposite compartment within this 15-s period, an electric 
shock (0.4 mA, sinusoidal 50 Hz current) was applied 
through the grid floor until the mouse entered the opposite 
compartment (escape response). If the animal failed to 
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move to the opposite compartment at the end of the shock 
period (15 s), a response failure was recorded. Following 
either an avoidance, an escape, or a failure, the next cycle 
started with presentation of the CS in the side where the 
animal was present. A 30 s period of rest separated two 
consecutive cycles, and each session was limited to 40 
cycles. All events were controlled and recorded by the Med- 
Associates software running on a PC. 

After acquisition of the active avoidance task (criterion: 
average number of avoidance trials greater than 36 for three 
consecutive training sessions), mice were isolated for 
15 min and pretreated i.p. with vehicle or SSR181507 and 
placed in the shuttie box 30 min postinjection. Each mouse 
was subjected to four i.p. injections (vehicle and three doses 
of the drug), administered in a pseudo-randomized 
(counterbalanced) order, with a minimum of 2 days 
between two consecutive treatments. Data (number of 
escape responses) were analyzed with a two-way ANOVA 
for repeated measures, with the treatment as the within 
factor, and the sex as the between factor, followed by 
Dunnett's post hoc tests. 

To study the contribution of the 5-HTia receptor, a group 
of mice were pretreated with i.p. injections of vehicle or 
SL88.0338, 5 min before an injection of lOmg/kg of 
SSR181507. The control condition consisted of vehicle/ 
vehicle-treated mice injected at the appropriate times. At 
30 min following the last injection, mice were placed in the 
shuttie boxes. Each mouse was subjected to five i.p. 
injections (vehicle/vehicle, vehicle/SSR181507, and vehicle 
plus one of three doses of SL88.0338), administered in a 
pseudo-randomized (counterbalanced) order, with a mini- 
mum of 2 days between two consecutive treatments. Data 
(number of escape trials) were analyzed with two-way 
ANOVAs for repeated measures, with the treatment as the 
within factor, and the sex as the between factor, followed by 
Dunnett's post hoc tests. 

Induction by SSR181507 of the Serotonergic Syndrome 
in Rats, and Antagonism by SSR181507 of the 
Serotonergic Syndrome Produced by 8-OH-DPAT 

Male Sprague-Dawley rats (1 80-220 g) were first individu- 
ally isolated in Plexiglas cages for 45 min. They were 
then injected i.p. with vehicle or SSR181507, and observed 
for 30 s at 3, 6, 9, 12, and 15 min post-injection for 
occurrence of forepaw treading according to the following 
scoring scale: 

0 no treading 

1 occasional treading 

2 frequent treading 

For each rat, a global score was calculated by adding the 
individual scores observed at each of the five observation 
times. 

At 30 min after the first injection, all rats were injected 
with 8-OH-DPAT (1 mg/kg s.c), and observed for 30 s at 3, 
6, 9, 12, and 15 min post-injection of 8-OH-DPAT for 
occurrence of forepaw treading using the same scale. Data 
(global scores) were subjected to a Kruskal-Wallis test, 
followed by Dunn's post hoc tests. 
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Assessment of the Cataleptogenic Effect of SSR181507 

Male Sprague-Dawley rats (230-280 g) were grouped four to 
a Plexiglas cage and were injected i.p. with vehicle or 
SSR181507, or with 2mg/kg haloperidol as a comparator. 
Catalepsy was assessed by placing the rat in a position 
where each paw rested on one of four wooden platforms 
(1.2 cm^, 2.5 cm high, with 8 cm between contralateral 
platforms and 13 cm between ipsilateral platforms). Cata- 
lepsy was recorded 1, 2, and 4h post-injection, as the time 
(in seconds, with a cutoff of 120 s) during which the rat 
stayed in this position. 

Induction of Catalepsy in Rats by Cotreatment with 
SSR181507 and the 5-HT,a Receptor Antagonist 
SL88.0338 

Male Sprague-Dawley rats (230-280 g) were grouped four to 
a Plexiglas cage and were pretreated i.p. with vehicle or 
SL88.0338, followed 30min later by an i.p. injection of 
30mg/kg of SSR181507. Catalepsy was recorded 1 and 2h 
after the second i.p. injection with the method described in 
the preceding paragraph. Data were subjected to a Kruskal- 
WalJis test, followed by Dunn's post hoc tests. 

Antagonism by SSR181507 of Catalepsy Induced by 
Haloperidol in Rats, and its Reversal by Cotreatment 
with the 5-HT|A Receptor Antagonist SL88.0338 

Male Sprague-Dawley rats (230-280 g) were grouped four to 
a Plexiglas cages and were pretreated i.p. with 2mg/kg 
haloperidol, followed 30min by an i.p. injection of vehicle 
or SSR181507. Catalepsy was recorded 1 and 2h following 
the last injection. 

In order to investigate the role of the 5-HT,a receptor in 
the antagonism of haloperidol-induced catalepsy by 
SSR181507, the following procedure was followed: rats were 
injected i.p. with 2mg/kg haloperidol. After 30min, they 
were given two successive injections of vehicle or 
SSR181507 (3mg/kg), and vehicle or SL88.0338 (1 or 
3mg/kg) (see Figure 6b for more details). Catalepsy was 
recorded 1 and 2h after the double i.p. treatment with the 
method described in the preceding paragraph. 

For both experiments, data were analyzed with a Kruskal- 
WalHs test, followed by Dunn's post hoc tests. 

Antagonism of Vocalization Induced by Separation 
from the Mother in Guinea-Pig Pups, and its Reversal by 
Cotreatment with the 5-HTia Receptor Antagonist 
SL88.0338 

Hardey guinea-pig pups (9-day-old at the start of the 
experiment, male and female, mothers obtained from 
Harlan, Horst, The Netherlands) were first subjected to 
two pretest sessions (Monday and Wednesday): 30min 
following an i.p. injection with vehicle, pups were isolated 
for 5 min in a Macrolon box (30 x 19.5 x 14 cm) placed in a 
sound-attenuated chamber with a white masking noise and 
a white light, after which they were returned to their 
mother. The time spent vocalizing was recorded and 
pups emitting vocalization for at least 120 s during at least 
one of the two pretest sessions were retained for the 



pharmacological test sessions (Friday, then Monday and 
Thursday of the following week). Pups who spent less than 
120 s vocalizing during either the first or second pretest 
sessions were subjected to a third session on Friday 
(consequently, these pups, provided they reached the 
criterion on this third pretest session, had only two 
pharmacological challenges, on Monday and Thursday of 
the following week). Hence, each selected pup was subjected 
to two or three treatments (vehicle and one or two doses of 
SSR181507) administered i.p. 30 min before a pharmaco- 
logical test session. The time spent by the pup in 
vocalization was recorded, with a cutoff of 5 min. 

Implication of 5-HTia receptors in the effects of 
SSR181507 was assessed by pretreating pups i.p. 60 min 
presession with vehicle or SL88.0338 (3 or lOmg/kg). 
After 30 min, they were injected with 3mg/kg of 
SSR181507. 

For all experiments, data were analyzed with one-way 
ANOVAs, followed by Dunnett's tests for post hoc 
comparisons. 

Effects of SSR181507, Alone, or in Association with the 
5-HTiA Receptor Antagonist SL88.0338, on the Cortical 
Electroencephalogram (EcoG) in Rats 

Male Sprague-Dawley rats (240-260 g) were anesthetized 
with sodium pentobarbital (75 mg/kg i.p.) and mounted in a 
stereotaxic apparatus. Cortical electrodes (stainless-steel 
screws, 0.9 mm diameter) were affixed to the bone over 
the sensorimotor cortex (1.5 mm lateral to the median 
suture and 1.5 mm behind the fronto-parietal suture), 
the visual cortex (1.5 mm lateral to the median suture 
and 1.5 mm in front of the parieto-occipital suture), and 
the cerebellum (reference electrode). Cortical electrodes 
were attached to a connector and fixed with dental cement 
to the cranium. 

After 3 weeks of postoperative recovery, rats were placed 
in Plexiglas cylinders (60 cm diameter) with free access to 
food and water. Recording sessions took place from 1100 to 
1700 during 3 consecutive days (control day 1, drug day, 
and control day 3). 

EcoG activity in sensorimotor and visual cortices was 
recorded with the cerebellar electrode as the reference. 
Three stages were differentiated: wakefulness (W: charac- 
terized by low-voltage EcoG activity), slow wave sleep (SWS: 
characterized by an increase in EcoG activity, that is, high- 
amplitude slow waves with some bursts of sleep spindles), 
and PS (characterized by hypersynchronization of the theta 
rhythm in the visual area). Analysis of the ECoG signal was 
performed automatically by means of a computerized 
system discriminating between the various sleep phases 
using spectral frequency analysis (Coherence, Deltamed, 
Paris, France). SSR181507 (3 mg/kg, day 2) or vehicle (days 
1 and 2) was administered i.p. 15 min before recording; 
SL88.0338 or vehicle was administered simultaneously with 
SSR181507. The effects of SSR181507 on the time spent in 
wakefulness, in SWS, in PS, and the latency time to enter PS 
were analyzed over a 6-h period and were expressed as the 
percentage of the control values obtained on day 1. 
Statistical analysis was carried out using one-way 
ANOVAs for repeated measures, followed by Dunnett's post 
hoc tests. 
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Antagonism of Lithium-Induced Aversion Towards a 
Saccharin Solution in Rats, and its Reversal by 
Cotreatment with the 5-HTia Receptor Antagonist 
SL88.0338 

This model described by Ervin and Cooper (1988) requires 
10 test days. Rats (Sprague-Dawley, male 200-250 g) were 
isolated in single cages with food and water ad libitum. At 
24 h before the start of the experiment, rats were deprived of 
water. On test day 1, tap water was available for 1 h. On test 
day 2, tap water was available for 30 min. On test days 3, 4, 
5, 6, 7, and 9, tap water was available for 15 min. After the 
drinking on test day 5, rats were allowed water ad libitum 
for 24 h. This interval between test days 5 and 6 allowed rats 
to rehydrate. Rats were then deprived of water for 24 h 
before being offered water on test day 7 (15 min). On test 
day 8, rats were weighed at 0800 and saccharin (0.25% w/v), 
instead of tap water, was made available for 15 min at the 
usual drinking time (1100). At 15 min after the saccharin 
drinking period, rats received an i.p. injection of vehicle or 
lithium chloride (30mg/kg). On test day 10, rats were 
weighed at 0800 and received an i.p. injection of SSR181507 
or vehicle, 30 min before being presented saccharin. The 
quantity of saccharin drunk during the 15-min period was 
recorded with a precision of 0.1 ml. 

In a separate experiment, rats where subjected to the 
same protocol as that described above, except for day 10: 
rats were first injected i.p. with vehicle or SL88.0338, 60 min 
pretest, followed by an i.p. injection of vehicle or 
SSR181507, 30 min pretest (see Figure 9b for details of drug 
and doses combinations). 

Data were analyzed by means of a Kruskal-Wallis test, 
followed by Dunn's post hoc tests. 



Effects of SSR181507 on the Morris Water Maze Task in 
Rats 

Male Wistar rats (240-260 g) were housed five per cage. The 
Morris water maze consisted in a gray PVC circular tank 
(150 cm diameter X 60 cm high), filled (35 cm high) with 
warm water (28 + 2°C), to which 5 1 of milk were added in 
order to make the water opaque. A square Plexiglas 
platform (12crh side) was placed 2 cm underneath the 
water level, 10 cm from the wall of the tank, at one of four 
possible cardinal locations (NW, NE, SW, SE). The behavior 
and swimming pathways were automatically recorded for 
each rat via a video tracking system (VIDEOTRACK, View 
Point, France). The experiment consisted of four daily 
learning sessions. For each session, four consecutive trials 
were performed, with a 30-s intertrial interval. The location 
of the platform was the same for the four trials within a 
session, but changed in a pseudo-randomized order 
between consecutive sessions. At the beginning of a trial, 
the rat was gentiy placed into the tank, at one of the start 
points, facing the center of the maze. For each trial within a 
session, a different start point was used. The time limit to 
find the platform was set at 120 s. Once on the platform, the 
rat was left for 30 s (intertrial interval), and then the next 
trial occurred. The time to reach the platform was recorded 
with a precision of 0. 1 s for each trial. 

SSR181507 or vehicle was injected i.p. 30 min before the 
start of each session. Data (times to reach the platform, in 
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seconds) were analyzed with three-way ANOVAs, with the 
treatment as the between factor, and the session and trial as 
the within factors. 



RESULTS 

Antagonism by SSR181507 of Locomotor Hyperactivity 
Induced by d- Amphetamine in Rats 

With respect to controls, o-amphetamine produced a 120% 
increase in the number of interrupted infrared beams 
(from 281 to 617; Figure 1). SSR181507 dose-dependently 
antagonized this o-amphetamine-induced hypermotility, 
with the level of motility at 1 mg/kg being close to that 
obtained in vehicle-injected animals. This was confirmed by 
the statistical analysis, with Dunnett's post hoc tests 
(following a global effect: F(4,55) = 8.91, P<0.001) showing 
that both the vehicle group and the o-amphetamine -f- 
SSR181507 (1 mg/kg) group were significantly different 
from the o-amphetamine group. The dose of 1 mg/kg that 
nearly completely antagonized o-amphetamine hyperacti- 
vity was below the ED50 (1.5 + 0.3 mg/kg i.p.) for anta- 
gonism of spontaneous locomotor activity, suggesting 
that this antagonism was not due to a nonspecific motor 
effect. 
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Figure I Reversal of D-amphetamine-induced hyperactivity by 
SSRI8I507. Each symbol represents the average ( ± SEM) number of 
infrared beam interruptions recorded for 20 min, 30 min following an i.p. 
injection of D-amphetamine (Amp: 2 mg/kg i.p.). SSRI8I507 or vehicle 
(Veh) was injected 30 min before D-amphetamine. ■^^P<O.OI, compared 
to the D-amphetamine group. N = 1 2 rats per group. 
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Antagonism of Stereotypies Induced by Apomorphine in 
Rats 

SSR181507 decreased (H = 26.78, df=4, P< 0.0001) the 
score of stereotypies induced by apomorphine in a dose- 
dependent way (ED5o = 3.4mg/lcg i.p., Figure 2a). At 6mg/ 
leg, SSR181507 reduced the stereotypy score to about 1, 
which corresponds to 'awake and normally behaving' 
according to the scale used. SSR181507 was also found to 
be active following p.o. administration (ED5o= 11.7mg/kg), 
indicating that the compound has good oral bioavailability. 

Antagonism of Climbing Behavior and Hypothermia 
Induced by Apomorphine in Mice 

SSR181507 dose-dependently reduced (F(5,42) = 37.56, 
P< 0.001) the time spent in a climbing position by mice 
injected with apomorphine (ED50 = 2 mg/kg i.p.. Figure 2b, 
square symbols). From the dose of 6 mg/kg, SSR181507 
completely blocked the effects of apomorphine, as the time 
spent climbing was reduced to 0 s. 

In the same mice, the hypothermia (drop of core 
temperature of 4.5°C) produced by apomorphine was 
significantly potentiated by SSR181507 at 3 mg/kg i.p. 
(Dunnett's post hoc tests with the apomorphine group as 
the comparator, following a global effect : F(6,49) = 18.04, 
P< 0.001). Doses below and above 3 mg/kg were without 
significant effects (Figure 2b: round symbols). This 
potentiation at some doses of SSR181507 of apomorphine- 
induced hypothermia was hypothesized to be due to 
hypothermic effects of SSR181507 itself Indeed, in a 
separate experiment, SSR181507 was found to decrease 
core temperature significantly (—0.2, —0.9, and — 1.0°C 
with respect to controls, at 1, 3, and 10 mg/kg, 30min post 
i.p. injection (F(4,30) = 8.36, P<0.001)). Further, this 
hypothermia was probably due to activity at 5-HTia 
receptors, as 3 mg/kg i.p. of the 5-HTia receptor antagonist 
SL88.0338 could reverse these drops in core temperature 
(data not shown). 

Effects of SSR181507 on Active Avoidance Behavior in 
Mice 

Two-way ANOVAs showed that there was neither a sex nor 
a sex X treatment interaction (all F's<2.02, all P's>0.05) 
for the number of escape responses. As a consequence. 



Figure 2 (a) Antagonism by SSRI8I507 of stereotypies induced by 
apomorphine in rats, (b) Effects of SSR 1 8 1 507 on climbing behavior and on 
hypothermia induced by apomorphine in mice, (a) Each symbol represents 
the average stereotypy score ( + SEM) obtained from three scores 
recorded for 30 s at 10, 20, and 30min post-apomorphine injection 
(0.5 mg/kg s.c). Vehicle or SSRI8I507 was injected BOmin before the 
apomorphine challenge. **P<O.OI, compared to the vehicle group. N = 8 
rats per group, (b) Each symbol represents the mean ( + SEM) amount of 
time spent in a climbing position (squares) or the mean core temperature 
(circles) induced by I mg/kg s.c. apomorphine. Mice were injected i.p. with 
vehicle or SSRI8I507 30min before apomorphine. At ISmin post- 
apomorphine injection, the time spent in the vertical position (two, three, 
or four paws clinging to the mesh of the observation cylinder) was 
recorded for I min. **P < 0.0 1 , compared to the vehicle group, for climbing 
behavior, "'""''P<O.OI, compared to the apomorphine group, for 
hypothermia. N = 8 mice per group. 



males and females were pooled, and data were analyzed by 
means of a one-way ANOVA with treatment as the within 
factor. 

SSR181507 produced a dose-dependent increase 
(F(3,33) = 41.39, P<0.001) in the number of escape 
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Figure 3 (a) Antagonism by SSR 1 8 1 507 of active avoidance behavior in 
mice, (b) Lack of effects of pretreatment with the 5-HTia receptor 
antagonist SL88.0338 on the antagonism by SSR 1 8 1 507 of active avoidance 
behavior in mice, (a) Each bar represents the average ( + SEN) number of 
escape responses (out of a maximum of 40) recorded during a single 
session. **P<O.OI, compared to the vehicle group, (b) See legend of top 
panel for details. P < 0.0 1 , compared to the vehicle + SSR 1 8 1 507 group. 
For both panels, N = 1 2 mice per group. 
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Lack of Induction by SSR181507 of the Serotonergic 
Syndrome in Rats, and Antagonism by SSR181507 of the 
Serotonergic Syndrome Produced by 8-OH-DPAT 

Compared to the 5-HT,a receptor full agonist 8-OH-DPAT, 
SSR181507 produced minimal forepaw treading (Figure 4a): 
even at the highest dose tested (30 mg/kg), the score 
obtained with SSR181507 was less than a third (about 3 vs 
10) of that observed with the control group injected with 
1 mg/kg of the full 5-HTia receptor agonist 8-OH-DPAT 
(see square symbol at the upper left corner in Figure 4b). 

SSR181507 was able to dose-dependently (f/= 20.77, 
df=4, P< 0.001) reduce the forepaw treading score 
recorded with 1 mg/kg 8-OH-DPAT (Figure 4b). The 
decrease was found to be significant at doses of 10 mg/kg 
and above. 



Lack of Cataleptogenic Effects of SSR181507, but 
Induction of Catalepsy by Cotreatment with SSR181507 
and the 5-HTia Receptor Antagonist SL88.0338 

SSR181507, up to a dose of 60 mg/kg i.p., did not produce 
notable catalepsy in rats, whether tested 1, 2, or 4h 
postinfection (Figure 5a). By contrast, rats treated with 
2 mg/kg of haloperidol spent close to the maximum of 120 s 
in a cataleptic position (Figure 5a, open bars). 

However, when rats were pretreated with the 5-HTia 
receptor antagonist SL88.0338 (10 and 30 mg/kg i.p.) before 
an injection of 30 mg/kg of SSR181507, the time spent in a 
cataleptic position was significantly increased (H=11.0, 
df=2, P<0.01 and //= 11.75, df=2, P<0.01, at 1 and 2h 
following the injection of SSR181507, respectively) with 
respect to a vehicle pretreatment (Figure 5b). By itself, 
SL88.0338 was found to be devoid of cataleptogenic activity 
(at 1 and 2h post treatment, for 10 and 30 mg/kg i.p., times 
spent in a cataleptic position were comprised between 
2.4 + 1.1 and 6.1 ± 2.3 s, « = 7-8 rats per dose). 
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responses (Figure 3a), with 10 mg/kg i.p. increasing the 
average number of escape responses from control values of 
about 1 to ca 20. SSR181507 appeared to disrupt avoidance 
behavior selectively, as the increase in the number of escape 
responses was seen in the virtual absence of escape failures 
(one mouse had one failure at 10 mg/kg). Furthermore, 
escape latencies were not significantly affected by the 
treatment (F(3,18) =2.23, P>0.05), suggesting that the 
disruption of avoidance response was not a consequence 
of a motor side effect of SSR181507 (average escape 
latencies in seconds, ± SEM, for vehicle, 1, 3, and 10 mg/ 
kg of SSR181507 were: 0.8 ± 0.3, 1.6 + 0.5, 1.9 + 0.7, and 
1.1 ± 0.2). 

Pretreatment with 1, 3, or 10 mg/kg of the 5-HTia 
receptor antagonist SL88.0338 did not modify the 
ability of 10 mg/kg i.p. of SSR181507 to augment 
the number of escape responses significantly (Figure 3b). 
This was supported by Dunnett's post hoc tests (following 
a global effect: (F(4,44) = 58.45, P<0.001) comparing 
the group treated with SSR181507 alone vs groups 
cotreated with SSR181507 and various doses of 
SL88.0338. 



Antagonism by SSR181507 of Catalepsy Induced by 
Haloperidol in Rats, and its Reversal by Cotreatment 
with the 5-HTiA Receptor Antagonist SL88.0338 

The catalepsy produced by 2 mg/kg of haloperidol was dose- 
dependently antagonized Ih (H= 15.33, df=3, P<0.01; 
ED5o = 0.9 mg/kg) and 2h (H= 15.73, df=3, P<0.01; 
ED5o= 1.7 mg/kg) foUov^ng an i.p. injection of SSR181507. 
At 6 mg/kg, SSR181507 reduced the time spent in catalepsy 
by about 85% (Figure 6a). SSR181507 was also found to be 
active following p.o. administration (ED50 = 2.1 mg/kg at 2 h). 

Post hoc analysis following a global treatment effect 
(H= 17.03, df =3, P< 0.001) showed that the antagonism of 
haloperidol-induced catalepsy seen with 3 mg/kg of 
SSR181507, at Ih post treatment, was reversed with 3mg/ 
kg, but not 1 mg/kg of SL88.0338 (Figure 6b). 

Antagonism by SSR181507 of Vocalization Induced by 
Separation from the Mother in Guinea-Pig Pups, and its 
Reversal by Pretreatment with the 5-HTia Receptor 
Antagonist SL88.0338 

Separation of guinea-pig pups from their mother produced 
vocalization that lasted on average 178 s in the control 
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Figure 4 (a) Lack of induction by SSRI8I507 of the serotonergic 
syndrome in rats, (b) Antagonism by SSRI8I507 of the serotonergic 
syndrome produced by 8-OH-DPAT. (a) Each bar represents the averaged 
sum ( + SEM) of the four scores recorded for 30 s at 3, 6, 9, 1 2, and 1 5 min 
following an i.p. injection with SSRI 81507. (b) Each symbol represents the 
averaged sum ( + SEM) of four additional scores recorded for 30 s at 
3, 6, 9, 12, and 1 5 min following an s.c. injection of I mg/kg of 8-OH-DPAT, 
given 30 min after the i.p. injection of SSRI 8 1 507. *P<0.05, **P<O.OI, 
compared to the 8-OH-DPAT -I- vehicle group. N = 6 rats per group. 
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Figure 5 (a) Lack of cataleptogenic activity of SSR 1 8 1 507. (b) Induction 
of catalepsy by coadministration of SSRI 8 1 507 and of the 5-HTia receptor 
antagonist SL88.0338. For both panels, each bar represents the average 
( -I- SEM) time spent by the rat in a cataleptic position (cutoff time: 1 20 s). 
(a) Catalepsy reading was taken I, 2, and 4h following an i.p. injection of 
SSRI 8 1 507 or haloperidol (as a positive control group), (b) Rats were 
pretreated i.p. with vehicle or SL88,0338, followed 30 min later by an i.p. 
injection of SSR 1 8 1 507. Catalepsy was recorded I and 2 h after the second 
i.p. injection. **P<0,OI, compared to the SSRI 8 1 507 + vehicle group. 
N = 7-8 rats per group for both panels. 



(vehicle-injected) group. The time spent vocaHzing was 
dose-dependently decreased by pretreatment with 
SSR181507 (F(4,64) = 13.61, P< 0.001), with significant 
effects observed at doses of 1 and 3 mg/kg (Figure 7a). 

In a separate experiment (Figure 7b), pretreatment with 
10 mg/kg, but not 3 mg/kg, of SL88.0338 attenuated the 
decrease in time spent vocalizing consecutive to treatment 
with 3 mg/kg of SSR181507. By itself, SL88.0338 at 10 mg/kg 
had no effect on the vocalization time. This was supported 
by the statistical analysis, which showed with Dunnett's 
post hoc tests (following a global effect: F(4,53) = 18.59, 
P< 0.001), that all groups, except the SSR181507 (3mg/ 
kg) + SL88.0338 (3 mg/kg) group, were significantly differ- 
ent from the SSR181507 (3 mg/kg) group. 

Effects of SSR181507, Alone or in Association with the 5- 
HTiA Receptor Antagonist SL88.0338, on the Cortical 
EcoG in Rats 

SSR181507, at the dose of 3 mg/kg i.p., had no effect on the 
time spent in a wakeful state or in SWS (Figure 8a: white 
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Figure 6 (a) Antagonism by SSRI8I507 of haloperidol-induced 
catalepsy, (b) Reversal of the antagonism by SSRI8I507 of haloperidol- 
induced catalepsy by pretreatment with the 5-HT|a receptor antagonist 
SL88.0338. For both panels, each symbol represents the average ( + SEM) 
time spent by the rat in a cataleptic position (cut-off time: 120 s). (a) 
Injection of halopendol (2 mg/kg i.p.) was followed 30min later by an 
injection of vehicle, SSR 1 8 1 507. Catalepsy was recorded I h following the 
last injection. *P<0.05, **P<O.OI, compared to halopendol + vehicle. 
N = 7-8 rats per group, (b) Injection of halopendol (2 mg/kg i.p.) was 
followed 30min later by a double injection of vehicle, SSRI8I507, or 
SL88.0338. Catalepsy was recorded I h following the double injection. 
"^P<0.05, compared to the halopendoH-SSRI8l507-fvehicle group. 
N = 6 rats per group. 

bars). However, the time spent in the paradoxical state was 
significantly reduced by 62% (F(2,10) = 19.25, P<0.05). 
This decrease resulted mainly from a large increase in the 
latency time to enter PS (F(2,10) = 186.96, P<0.001). The 
other two parameters were not significantly affected by 
treatment with SSR181507. When recorded on day 3 (24 h 
post-SSR181507 challenge), none of the four parameters 
differed significantly from control values of day 1 (Figure 8a: 
dark bars). This shows that there was no PS rebound effect. 

Coadministration of SL88.0338 (3 mg/kg i.p.), while 
having no effect on the time spent in wakeful state or in 
SWS, fully antagonized the effects of 3 mg/kg i.p. of 
SSR181507 on the latency time to enter, and on the time 
spent in the PS stage (all F's<3.24, all P's>0.05; Figure 8b: 
white bars). As for treatment with SSR181507 alone, values 
for all four parameters of day 3 returned towards control 
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Figure 7 (a) Antagonism by SSRI8I507 of vocalization induced by 
separation from the mother in guinea-pig pups, (b) Reversal of the effects 
of SSRI8I507 by pretreatment with the 5-HT|a receptor antagonist 
SL88.0338. Each bar represents the average time (in seconds, -I- SEM) 
spent vocalizing by pups dunng a 5-min separation period. Vehicle or 
SSRI8I507 was injected i.p. 30min pretest, preceded (bottom panel) 
30min eariier by vehicle or SL88.0338 i.p. (a) **P < 0.0 1 , compared to the 
vehicle group; N = 9-28 pups per group, (b) P<0.05, ^" ''P<0.0l 
compared to the SSRI 81 507 -f vehicle group. N = 7-22 pups per group. 



values of day 1 (Figure 8b: dark bars). The other 5-HTia 
antagonist Wayl00635, 3 mg/kg i.p., was found to antag- 
onize the effects of SSRI 8 1507, 3 mg/kg i.p., to an extent 
similar to that found with SL88.0338 (the time spent in 
paradoxical state was reduced from 62% of control value to 
19%). 

Antagonism by SSR181507 of Lithium-Induced Aversion 
Towards a Saccharin Solution in Rats, and its Reversal 
by Pretreatment with the 5-HTia Receptor Antagonist 
SL88.0338 

Under control conditions, rats consumed an average of 
10 ml of a saccharin solution (Figure 9a); in the lithium- 
treated group, this consumption dropped to 1.4 ml. This 
decreased consumption of sweetened solution was partially 
reversed by pretreatment with SSRI 81 507, with the dose of 
3 mg/kg being significantly different from the lithium + ve- 
hicle group (Dunn's post hoc tests, following a global effect: 
H= 29.69, df=4, P< 0.001). 
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Figure 8 (a) Effects of SSR 1 8 1 507 on the cortical EcoG activity in rats, 
(b) Reversal of the effects of SSRI 8 1507 by pretreatment with the 5-HTia 
receptor antagonist SL88.0338. Each v^hite bar represents the average time 
spent during the drug challenge (day 2) in wakefulness (W), slow wave 
sleep (SWS), paradoxical sleep (PS) and the latency time to enter 
paradoxical sleep (Lat PS) as a percentage of control values obtained the 
day before (day I ). Treatment with SSR 1 8 1 507 alone (a) or in combination 
with SL88.0338 (b) was administered i.p., ISmin before the 6-h recording 
session. Each dark bar represents values obtained dunng day 3, that is, 24 h 
postdrug challenge. **P<0.0l compared to values obtained on day I. 
N = 5-6 rats per group. 



A pretreatment with 3 mg/kg of SL88.0338, while having 
no effect on the level of sucrose consumption following 
administration of lithium, fully reversed the effects of 3 mg/ 
kg of SSR181507 (Figure 9b). This was supported by the 
statistical analysis, which showed that using post hoc Dunn's 
tests following a global effect (H = 41.65, df=4, P< 0.001), 
only the control group and the lithium + SSRI 81 507 group 
were significantly different from the lithium group. 



Effects of SSR181507 on Spatial Working Memory in the 
Morris Water Maze Task in Rats 

SSR181507, at none of the doses tested, had any effect on the 
Morris water maze task (Figure 10). The three-way ANOVA 
revealed that there was a nonsignificant treatment effect, 
and nonsignificant treatment x session, treatment x trial, 
and treatment x session x trial interaction effects (all 
F's < 2.90, all P's > 0.05). Furthermore, there were significant 
session (F(3,69) = 30.80; P<0.0001) and trial (F(3,69) = 
65.02; P<0.0001) effects. All this suggests that SSR181507 
affected neither within-session (working memory) nor 
between-session (procedural memory) performances in this 
procedure. 
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Figure 9 (a) Antagonism by SSRI 8 1 507 of lithium-induced aversion 
towards a saccharin solution in rats, (b) Reversal of the effects of 
SSRI 8 1 507 by pretreatment with the 5-HT|a receptor antagonist 
SL88.0338. Each bar represents the average ( + SEM) amount of a 
0.25% w/v saccharin solution consumed by rats during a 15 min test. Vehicle 
or SSRI8I507 was injected i.p. 30 min pretest, preceded (bottom panel) 
30 min eariier by vehicle or SL88.0338 i.p. (see the relevant Materials and 
Methods section for the particulars of the lithium treatment), (a) '''P<0.05, 
"'■ ■' P<0.0l compared to the lithium + vehicle group, (b) '"^"P<0.0l 
compared to the lithium + vehicle + vehicle group. N= 10-12 rats per 
group. 
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Figure 1 0 Lack of effects of SSR 1 8 1 507 on the Morris water maze task 
in rats. Each symbol represents the mean time ( ± SEM) taken by rats to 
find the submerged platform for each trial (four trials per daily session, 
separated by a 30s intertrial interval). SSRI 8 1507 was administered i.p. 
30 min presession. N = 9-10 rats per group. 
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Table 1 reports on the in-house activity of several 
reference compounds in comparison v^fith SSR181507 in 
most of the tests used in this study. These summary results 
indicate that the different tests were validated with 
appropriate reference compounds, but due to constraints 
of space, details of the results obtained with reference 
compounds are not discussed. 

DISCUSSION 

The present results highlight the following points: (1) 
SSR181507 induced behavioral effects consistent with DA 
D2 receptor blockade and partial agonist activity at the 5- 
HTiA receptor, both activities being observed at similar 
dose ranges; (2) A combination of D2 receptor antagonism 
and 5-HTiA receptor agonism confers a particular beha- 
vioral profile on SSR181507, characterized by efficacy in 
models predictive of antipsychotic activity {D2 receptor 
antagonism), along with a lack of cataleptogenic activity 
and impairment in a model of spatial working memory, and 
with effects suggesting potential antidepressant/anxiolytic 
properties (5-HTia receptor agonism). 

SSR181507 had clear antagonist activity at DA Dj 
receptors in behavioral models: it dose-dependently re- 
duced D-amphetamine hyperactivity in rats, and stereotyped 
and climbing behaviors produced by apomorphine in rats 
and mice, respectively. These results are in line with 
biochemical data presented in the companion paper 
(Claustre et al, 2003): in rats, SSR181507 displaced 
[^H]raclopride binding and increased the synthesis of DA 
in limbic and/or striatal regions, in a dose range (0.3-3 mg/ 
kg i.p.) very similar to that at which activity was observed in 
these behavioral tests. In addition, SSR181507 was found to 
selectively interfere with active avoidance behavior in mice, 
a test that has been claimed to be selectively sensitive to 
antipsychotics (Wadenberg and Hicks, 1999). This finding, 
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in concert with the anti-apomorphine (stereotypies and 
climbing) and anti-amphetamine activity referred to above, 
suggests that SSR181507 should control positive symptoms 
of schizophrenia. The lack of involvement of 5-HTia 
receptors in the effects of SSR181507 on active avoidance 
was suggested by the finding that coadministration of the 5- 
HT,A receptor blocker SL88.0338 did not modify the activity 
of SSR181507. This indicates that the DA D2 receptor 
antagonist activity is responsible for the effects of 
SSR181507. This supposition is substantiated by the 
observation that in mice lacking the gene coding for the 
DA D2 receptor (D2 receptor knock-out mice), SSR181507 
was totally devoid of activity in this active avoidance test 
(manuscript in preparation). This finding differs from 
observations made by others: 8-OH-DPAT potentiates the 
effects of haloperidol (Prinssen et al, 1996) and raclopride 
(Wadenberg and Ahlenius, 1991) on active avoidance in 
rats. The difference in the species used (rats vs mice in the 
present study) might account for these discrepancies. 
Future studies assessing the effects of combination of 
SSR181507 and SL88.0338 in rats are warranted to shed light 
on this possible species confound. 

Up to a dose (60mg/kg) that was 10 and 60 times higher 
than anti-stereotypy and anti-hypermotility doses, respec- 
tively, SSR181507 lacked cataleptogenic activity in rats. At 
this dose, occupation of DA D2 receptors in the striatum 
appears to be maximal (Claustre et al, 2003), and should 
normally translate into catalepsy, thought to occur when 
striatal occupancy is greater than 80% (Wadenberg et al, 
2000). However, biochemical/electrophysiological data pre- 
sented in the companion paper support the limbic 
selectivity of SSR181507, as shown by its preferential effects 
on the number of spontaneously active DA cells in AlO vs 
A9 areas, on basal DA efflux in mesolimbic regions, and on 
the preferential c-Fos protein expression in the n. accum- 
bens and prefrontal cortex V5 striatum. This limbic V5 



1899 



Table I Summary of Effects of SSRI8I507, in Comparison with Reference Compounds, in Various Behavioral Tests Conducted in our 
Laboratories 



Apomorphine 
climbing (C) 





Amphetamine 
hyperactivity 
in rats 


Apomorphine 
stereotypies 
in rats 


and 

hypothermia 
(H) in mice 


Active 
avoidance in 
mice 


Catalepsy in 
rats 


Latency to 
Vocalization paradoxical 
in pups sleep in rats 


Water maze 
in rats 


SSRI8I507 


MED; 1 


ED50: 3.4 


C: ED50: 2 
H: ED5o> 10 


MED: 3 


MED > 60 


MED: 1 


3 


MED>3 


Clozapine 


MED: 6 


ED50: >30 


C: ED50: 9.7 
H: ED5o> 10 


MED: 2 


MED > 60 


MED: 1 


5 


NT 


Haloperidol 


MED: 0.1 


ED50: 0.2 


C: ED50: 0.1 1 
H: ED50: 0,08 


MED: 0.3 


MED: 0.5 


MED> 1 


1 


MED: 0.3 


Risperidone 


MED: 0.3 


ED50: 0.3 


C: ED50: 0.08 
H: ED50; > 3 


MED: 0,3 


MED: 10 


NT 


NT 


MED: 3 


Olanzapine 


MED: 2 


ED50: 4.8 


C: ED50: 0.54 
H: ED5o> 10 


MED: 1 


MED: 10 


NT 


5 


NT 


Amisulpride 


MED: 3 


ED50: 1 15 


C: ED50: 21 
H: ED50: 1.9 


MED: 30 


MED> 100 


MED > 30 


30" 


MED>30 



All numbers are in mg/kg, i.p. ED50: efficacious dose for 50% of maximal effect, MED: minimal efficacious dose. NT: not tested. 
"Tendency, not confimned at a higlner dose. 
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striatal selectivity of the expression of blockade of DA D2 
receptors would presumably be responsible for the lack of 
catalepsy. The implication of 5-HT,a agonist activity in this 
lack of catalepsy is strongly suggested by the following: (1) 
cotreatment of SSR181507 with SL88.0338 produced cata- 
lepsy, and (2) antagonism of haloperidol-induced catalepsy 
by SSR181507 was fully reversed by coadministration of 
SL88.0338. These results are in line with electrophysiologi- 
cal data reported in the companion paper, showing that 
pretreatment with the 5-HT,a antagonist WAY100635 
reversed the limbic vs striatal selectivity of SSR181507 
(DA cells population experiment). They are also in 
agreement with reports that activation of the 5-HTia 
receptor with full or partial agonists opposes catalepsy 
produced by various DA D2 receptor blockers (Broekkamp 
et gal, 1988; Invernizzi et al, 1988). Catalepsy is an animal 
model considered to be predictive of occurrence of EPS, and 
the absence of cataleptogenic activity of SSR181507 suggests 
that this compound should be free from motor side effects 
in patients. Indeed, in the clinic, there are indications that 
augmentation of antipsychotic therapy with the 5-HT,a 
receptor partial agonists buspirone (Goff et al, 1991; Moss 
et al, 1993) and tandospirone (Yoshida et al, 1998) 
decreases EPS and/or akathisia and/or tardive dyskinesia 
scores. 

Activation of 5-HTia receptors has been generally 
associated with occurrence of the serotonergic syndrome 
(forepaw treading and flat body posture) in rats, seen 
following treatment with 5-HT,a receptor full agonists such 
as 8-OH-DPAT (Goodwin et al, 1986). SSR181507, unlike 8- 
OH-DPAT, did not produce this syndrome, and further- 
more, antagonized the syndrome produced by 8-OH-DPAT, 
indicating that it acts as a partial agonist at 5-HTia 
receptors mediating this syndrome. (Note: this partial 
agonist activity is at odds with the full agonist activity in 
the GTPy S assay (see companion paper by Claustre et al, 
2003); this discrepancy might be due to an overexpression 
of 5-HTiA receptors in the CHO cells used for this assay.) 
Although not very common, the serotonergic syndrome 
(restlessness, myoclonus, shivering, etc) has been described 
in the clinic, and can be potentially fatal (see review by 
Gillman, 1999). The present data would predict that 
SSR181507 should not give rise to a serotonergic syndrome 
in humans. 

Schizophrenic patients are notably known to suffer from 
comorbid psychiatric symptoms: two of which, depression 
and anxiety, are sufficiently prominent to justify, in a non- 
negligible proportion of patients, additional prescription of 
antidepressants and/or anxiolytics (Clark et al, 2002). 
Further, these coexisting depressive/anxiety states have 
been considered to contribute to poor compliance in certain 
patients, that may in turn be conducive to a higher rate of 
relapse of psychotic episodes (Csernansky and Schuchart, 
2002), as well as be responsible for the high rate of suicide 
associated with schizophrenia (Roy, 1982; Caldwell and 
Gottesman, 1990). The present study provides experimental 
evidence that SSR181507 possesses activity in animal 
models of anxiety/depression. (Note: the conservative 
dissociation between animal models of 'anxiety' and animal 
models of 'depression' is more and more considered as not 
being justified, since antidepressant drugs have been 
repeatedly shown to be clinically active against most, if 



not all, forms of anxiety: see the recent review by Borsini 
et al (2002). For this reason, the term antidepressant/ 
anxiolytic is being used to translate the activity of 
SSR181507 in the various tests referred to below.) Guinea- 
pig pups separated from their mother emit vocalizations, 
whose duration is decreased by administration of anti- 
depressants such as desipramine and fluvoxamine, of 
anxiolytics such as diazepam, and of 5-HT,a receptor 
agonists such as 8-OH-DPAT and flesinoxan (Molewijk et al, 
1996). SSR181507 dose-dependently reduced the amount of 
time that pups spent vocalizing during a short-time 
separation. This experimental suggestion of a potential 
antidepressant/anxiolytic activity of SSR181507 was further 
reinforced by its effects in the lithium taste aversion 
procedure: SSR181507 partially reversed the lithium-in- 
duced decrease of saccharin solution intake. This test has 
been shown to be sensitive to antianxiety agents such as the 
benzodiazepines lorazepam and diazepam, barbiturates, 
and to the 5-HT,a receptor agonist 8-OH-DPAT (Ervin and 
Cooper (1988); Wegener et al, 1997). Finally, suggestion of a 
potential antidepressant/anxiolytic activity was obtained 
from effects of SSR181507 on the sleep pattern (EcoG 
activity) in rats. Antidepressants such as fluoxetine and 
imipramine decrease the time spent in PS by increasing the 
latency time to enter this stage of sleep (Slater et al, 1978; 
Kleinlogel, 1982). SSR181507, 3mg/kg i.p., was found to 
affect the sleep pattern in a way typical of that of 
antidepressants. An additional finding of interest was that 
SSR181507 increased SWS to a much lesser extent than 
drugs such as clozapine and olanzapine, that is, it was less 
sedative (unpublished data). 

The impHcation of 5-HTia receptors in the antidepres- 
sant/anxiolytic profile of SSR181507 is supported by the 
finding that SL88.0338 reversed the effects of SSR181507 in 
these three experimental situations. This implication was 
further supported by the finding that in the EcoG (see 
'Results' section) and the lithium aversion experiments 
(data not shown), effects of SSR181507 were similarly 
antagonized by administration of WAY100635, another 
5-HTiA receptor antagonist. 

The potential antidepressant/anxiolytic activity of 
SSR181507 was further suggested by the findings that it 
was efficacious in two additional models sensitive to 
antidepressant and/or anxiolytic compounds: the ultrasonic 
vocalization tests in adult rats induced by delivery of 
electrical shocks, and the 'step-down' passive avoidance test 
(manuscript in preparation). However, SSR181507 was 
found to be marginally and not consistently active (data 
not shown) in classical anxiety tests such as the Vogel 
conflict test and the elevated plus maze in rats. This might 
not be surprising, considering that these tests, that have 
been pharmacologically validated with benzodiazepine-like 
anxiolytics, are known to be little responsive to buspirone- 
like agents (ie 5-HT,a receptor agonists). 

SSR181507, at doses active in the various antipsychotic 
and antidepressant/anxiolytic tests above, was devoid of 
deleterious effects on acquisition (within-session) and 
retention (between-session) of a Morris water maze task, a 
rat model of spatial working memory. In contrast, the 
typical antipsychotic haloperidol and the atypical antipsy- 
chotic risperidone, were both found to disrupt acquisition 
of this task (Table 1), in line with what has been reported 
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previously for these two compounds, but also for some 
(clozapine, olanzapine, and ziprasidone), but not other 
(sertindole, seroquel) antipsychotics (Skarsfeldt, 1996). 

Working memory has been shown to be impaired in 
schizophrenic patients (Goldman-Rakic, 1994). Although 
there are conflicting data in the literature regarding the 
possible amelioration of deficits of memory (and in 
particular, of working memory) with antipsychotics, it has 
been reported that some atypical antipsychotics have 
beneficial effects on cognition in schizophrenic patients 
(Meltzer and McGurk, 1999). Absence of deleterious effects 
of SSR181507 in the Morris water maze, an animal model of 
working memory, would appear to constitute a definite 
advantage in view of the above-exposed arguments. The 5- 
HTiA agonist activity of SSR181507 might account for this 
positive aspect. This supposition is substantiated by the 
recent report that addition of the 5-HTia receptor partial 
agonist tandospirone to classical antipsychotics seems to 
improve some types of memory function deficits associated 
with schizophrenia (Sumiyoshi et al, 2000, 2001). 

5-HTiA receptor agonist properties were obtained in a 
dose range (l-3mg/kg) similar to that necessary for 
blockade of DA D2 receptors. These behavioral results 
mirror biochemical data, where it was found that SSR181507 
increased DA and decreased 5-HT syntheses at roughly 
equivalent doses (Claustre et al, 2003). As such, they 
indicate that antipsychotic (ie efficacy against positive 
symptoms) and potential antidepressant/anxiolytic activ- 
ities of SSR181507 should be obtained at the same dose in 
schizophrenic patients. Further, the finding that SSR181507 
selectively increased extracellular DA levels and c-fos 
protein expression in the prefrontal cortex of rats (Claustre 
et al, 2003), provides an experimental argument for the 
hypothesis that SSR181507 might be active against the so- 
called negative symptoms (and also possibly against some 
cognitive/attentional and social interaction deficits) com- 
monly encountered in schizophrenic patients. This last 
assumption is substantiated by the observation that 
SSR181507 was able to reverse a deficit of social interaction 
produced by phencyclidine between a pair of rats, as well as 
to counteract a deficit of selective attention in a social 
recognition situation between an adult and a pair of juvenile 
rats, a test sensitive to atypical antipsychotics such as 
clozapine and amisulpride (manuscripts in preparation). 

In conclusion, the present results indicate that SSR181507 
has an original behavioral profile that arises from its 
combined D2 antagonist/5-HTiA agonist properties, ob- 
served at similar dose ranges, suggestive of potential 
efficacy against several dimensions of schizophrenia, 
including positive and negative symptoms and cognitive/ 
attentional impairments, ultimately leading to improvement 
in patients' outcome and rehabilitation. The potential 
antidepressant/anxiolytic activities linked to the activation 
of 5-HT, A receptors give SSR181507 an added benefit, as it 
might allow to dispense with the need for coadministering 
antidepressant/anxiolytic drugs to patients presenting 
comorbid anxiety and/or depression states. The interest of 
the compound is also reinforced by its inability to induce 
extrapyramidal side effects that markedly affect patients' 
compliance and relapse. Finally, SSR181507 is devoid of 
affinity at a variety of receptors thought to mediate adverse 
effects (Richelson, 1999) such as 5-HT2c receptors (possibly 
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responsible for body weight gain associated with some 
newer antipsychotics), adrenergic a, and histaminergic 
receptors (implicated in sedation), a2 receptors (responsible 
for autonomic effects), and at muscarinic Mj receptors 
(whose blockade exerts deleterious effects on memory). 
This suggests that SSR181507 should be free from these 
troublesome side effects that are thought to contribute 
further to poor compliance (Casey, 2001). 
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